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(57)Abstract: 

PROBLEM TO BE SOLVED: To record information 
by using a practical light source and by using 
holography in each information recording region while 
moving a recording medium having a plurality of 
information recording regions. 
SOLUTION: When information is to be recorded in 
the information recording region 7 of the recording 
medium, the irradiation position 101 of the 
information light and the referential light for recording 
is moved for a prescribed period to follow up the one 
information recording region 7 which moves. Thus, 
the one information recording region 7 is continuously 
irradiated with the information light and the referential 
light for recording for a prescribed period, and the 
information is recorded in the information recording region 7 by the interference pattern 
produced by the interference between the information light and the referential light for 
recording. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information recording device and 
approach for recording information on each information record section in the record medium which 
has two or more information record sections using holography. 
[0002] 

[Description of the Prior Art] Holographic record which records information on a record medium 
using holography is performed by writing the interference pattem which can generally do light with 
image information, and a reference beam superposition and then inside a record medium in a record 
medium. At the time of playback of the recorded information, image information is reproduced by 
irradiating a reference beam at the record medium by the diffraction by the interference pattem. 
[0003] In recent years, for super-high density optical recording, volume holography, especially 
digital volxmie holography are developed in a practical use region, and attract attention. Volume 
holography is a method with which it utilizes positively and the thickness direction of a record 
medium also writes in an interference pattem in three dimension, diffraction efficiency is raised by 
increasing thickness and there is the description that increase of storage capacity can be aimed at 
using multiplex record. And with digital volxmie holography, although volume holography, the same 
record medium, and a recording method are used, the image information to record is the computer- 
oriented holographic recording method limited to the digital pattem made binary. In this digital 
volume holography, it once digitizes, and develops to two-dimensional digital pattem information, 
and image information like an analog--, for example picture also records this as image information. 
At the time of playback, it is reading and decoding this digital pattem information, and it is returned 
and displayed on the original image information. It becomes possible to reproduce the information 
on original very faithfully by performing differential detection, or coding binary-ized data and 
performing an error correction by this, at the time of playback, even if the S/N (SN ratio) is 
somewhat bad. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the common recording device which records 
information on a disc-like record medium using light is equipped with the optical head which 
irradiates the light for information record to a record medium. And in this recording device, rotating 
a record medium, from an optical head, the light for information record is irradiated to a record 
medium, and information is recorded on a record medium. Moreover, generally in this recording 
device, semiconductor laser is used as the light source for generating the light for information record. 

[0005] Also in holographic record, rotating a record medium, like the above-mentioned common 
recording device, information light and a reference beam are irradiated to a record mediimi, and it is 
possible to record information on two or more information record sections which can be set to a 
record medium one by one. In this case, it is desirable like a common recording device to use 
practical semiconductor laser as the light source for information light and reference beams. 
[0006] However, when it is made to irradiate the information light and the reference beam which 
were generated using semiconductor laser at a record medium, constituting the record medium for 
holographic record using the sensitive material for the present holography, and rotating this record 
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medium, there are the following troubles. That is, there is a trouble that it is difficult to give 
sufficient exposure energy which records information on one information record section in a record 
medium with an interference pattem for a short time in this case. Then, in order to give sufficient 
exposure energy for one information record section, lengthening the exposure time is also 
considered. However, if it does so, the migration length of the information record section in the 
exposure time over one information record section will become large, and an informational precision 
will fall. 

[0007] Here, an example is given and the above-mentioned trouble is explained in detail. When the 
hght source of high power like the pulse laser instead of semiconductor laser is used as the light 
source, it is possible enough to record information on a record medium, rotating a record medium. 
For example, the case where the maximum output uses the pulse laser which can generate the pulsed 
light for dozens of ns by several kW is considered as the light source. In this case, it is assumed that 
it is that from which the optical reinforcement on a record medium is set to 200W. Moreover, pulse 
width of pulsed light is set to 20ns, and linear velocity of an information record section is made into 
2 m/s. In this case, the migration length of the information record section in the exposure time over 
one information record section is set to 1/10 or less micrometers [ 0.04 ] of the wavelength of light, 
and can fiiUy maintain an informational precision. However, it is not practical to use the above pulse 
lasers as the light source. 

[0008] Next, the case where semiconductor laser is used as the light source is considered. In this 
case, the optical reinforcement on a record medium assumes that it is what is set to 20m W, and 
makes linear velocity of an information record section 2 m/s. in this case, it is the same as the case 
where the above-mentioned pulse laser is used for one information record section ~ in order to give 
the exposure energy of**, the exposure time is needed only for 200 microseconds which is 10000 
times at the time of using a pulse laser. The migration length of the information record section in this 
exposure time amounts also to 400 micrometers, and it becomes difficult to record information with 
an interference pattem. 

[0009] This invention was made in view of this trouble, and the purpose is in offering the optical 
information recording device and approach which enabled it to record information on each 
information record section using holography, moving the record medium which has two or more 
information record sections using the practical light source. 
[0010] 

[Means for Solving the Problem] The optical information recording device of this invention to each 
information record section in the record medium which has two or more information record sections 
So that it may be equipment for recording information using holography and information may be 
recorded on an information record section with the interference pattem by interference with 
information light and a reference beam So that the exposure location of information light and a 
reference beam may follow an exposure means to irradiate information light and a reference beam to 
a record medium, the record-medium migration means, to which a record medium is moved, and a 
predetermined period and one information record section where it moves It has the exposure 
impaction efficiency means to which the exposure location of information light and a reference beam 
is moved. 

[001 1] In the optical information recording device of this invention, a record medium is moved by 
the record-medium migration means, and information light and a reference beam are irradiated by 
the exposure means to this record medium. Moreover, by the exposure impaction efficiency means, 
the exposure location of information light and a reference beam is moved so that the exposure 
location of information light and a reference beam may follow a predetermined period and one 
information record section where it moves. Thereby, it is continued by irradiating a predetermined 
period and one information record section information light and a reference beam. Therefore, only 
sufficient time amount to record information on an information record section becomes possible 
[ irradiating information light and a reference beam in an information record section ], without 
producing the gap with the exposure location of an information record section, information light, and 
a reference beam. 

[0012] In the optical information recording device of this invention, a record-medium migration 
means may rotate a record medium. 
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[0013] Moreover, in the optical information recording device of this invention, an exposure 
impaction efficiency means may move the outgoing radiation location of the information hght in an 
exposure means, and a reference beam. 

[0014] Moreover, in the optical information recording device of this invention, the identification 
information for identifying each information record section is recorded on the record medium, and 
the optical information recording device may be further equipped with a means to detect 
identification information. 

[0015] Moreover, in the optical information recording device of this invention, the positioning 
information for doubling the exposure location of the information light and the reference beam to 
each information record section is recorded on the record medium, and the optical information 
recording device may be further equipped with a means to detect positioning information. 
[0016] Moreover, an exposure means may be irradiated in the optical information recording device 
of this invention, completing information light and a reference beam so that it may become a minor 
diameter fi*om the same field side most to an information recording layer in the same location in 
same axle and. 

[0017] Moreover, an exposure means may be irradiated in the optical information recording device 
of this invention, completing information light and a reference beam so that it may become a minor 
diameter from an opposite field side most mutually to an information recording layer in the same 
location in same axle and. 

[0018] The procedure to which the optical information record approach of this invention is the 
approach of recording information on each information record section in the record medium which 
has two or more information record sections using holography, and a record medium is moved. So 
that information may be recorded on an information record section with the interference pattem by 
interference with information light and a reference beam It has the procedure which irradiates 
information light and a reference beam to a record medium, and the procedure to which the exposure 
location of information light and a reference beam is moved so that the exposure location of 
information light and a reference beam may follow a predetermined period and one information 
record section where it moves. 

[0019] By the optical information record approach of this invention, information light and a 
reference beam are irradiated to the record medium which moves. Moreover, by the procedure to 
which an exposure location is moved, the exposure location of information light and a reference 
beam is moved so that the exposure location of information light and a reference beam may follow a 
predetermined period and one information record section where it moves. Thereby, it is continued by 
irradiating a predetermined period and one information record section information light and a 
reference beam. Therefore, only sufficient time amount to record information on an information 
record section becomes possible [ irradiating information light and a reference beam in an 
information record section ], without producing the gap with the exposure location of an information 
record section, information light, and a reference beam. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

The outline of the record medium 1 used at the beginning of [the gestalt of the 1st operation] in the 
gestah of operation of the 1st of this invention with reference to drawing 1 is explained. A part of 
one truck in a record medium 1 is shown in drawing 1 . The record medium 1 has nothing and two or 
more trucks TR for disc-like. Two or more address servo fields 6 are established in each truck TR at 
equal intervals. Between the adjacent address servo fields 6, one or more information record sections 
7 are formed. The example in which four information record sections 7 are formed at equal intervals 
between the adjacent address servo fields 6 is shown in drawing 1 . 

[0021] Information and address information for information for the information for generating the 
basic clock used as the criteria of the timing of various kinds of actuation in an optical information 
record regenerative apparatus and a sample DOSABO method to perform a focus servo and a sample 
DOSABO method to perfomi a tracking servo are beforehand recorded on the address servo field 6 
by the embossing pit etc. In addition, a focus servo may be performed using the interface of the air 
gap layer mentioned later and the reflective film, without recording the information for performing a 
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focus servo on the address servo field 6. Address information is the information for identifying each 
information record section 7, and corresponds to the identification information in this invention. 
Moreover, the information for performing the information and the tracking servo for performing the 
information for generating a basic clock and a focus servo is the information for doubling the 
exposure location of the information light to each information record section 7, the reference beam 
for record, and the reference beam for playback, and is equivalent to the positioning information in 
this invention. 

[0022] Here, with reference to drawing 1 , the outline of the optical information record approach 
concerning the gestalt of this operation is explained. In the gestalt of this operation, in case 
information is recorded on the information record section 7 of a record medium 1, a record medium 
1 rotates in the direction shown with Notation R in drawing 1 (migration). This moves in the 
direction shown with Notation R in the address servo field 6 and the information record section 7. 
The optical head mentioned later irradiates information light and the reference beam for record to a 
record medium 1 so that information may be recorded on the information record section 7 with the 
interference pattern by interference with information light and the reference beam for record. 
Moreover, an optical head moves the exposure location of information light and the reference beam 
for record so that the exposure location of information light and the reference beam for record may 
follow a predetermined period and one information record section 7 where it moves. Thereby, it is 
continued by irradiating a predetermined period and one information record section 7 information 
light and the reference beam for record. ITierefore, only sufficient time amount to record information 
on the information record section 7 becomes possible [ irradiating information light and the reference 
beam for record in the information record section 7 ], without producing the gap with the exposure 
location of the information record section 7, information light, and a record reference beam. 
[0023] Next, with reference to drawing 2 , the configuration of the optical information record 
regenerative apparatus containing the optical information recording device concerning the gestalt of 
this operation is explained. This optical information record regenerative apparatus 10 is equipped 
with the spindle 81 with which a record medium 1 is attached, the spindle motor 82 made to rotate 
this spindle 81, and the spindle servo circuit 83 which controls a spindle motor 82 to maintain the 
number of rotations of a record medium 1 at a predetermined value. The optical information record 
regenerative apparatus 10 irradiated the reference beam for playback to the record medium 1, 
detected playback light, and is equipped with the driving gear 84 which makes movable to radial [ of 
a record medium 1 ] the optical head 40 and this optical head 40 for reproducing the information 
currently recorded on the record medium 1 while it irradiates information light and the reference 
beam for record to a record medium 1 and records information further. 

[0024] The detector 85 for the optical information record regenerative apparatus 10 to detect focal 
error signal FE, the tracking error signal TE, and a regenerative signal RF from the output signal of 
the optical head 40 further. The focus servo circuit 86 which is made to move the head body later 
mentioned in the optical head 40 in the direction perpendicular to the field of a record medium 1 
based on focal error signal FE detected by this detector 85, and performs a focus servo. The tracking 
servo circuit 87 which is made to move a head body to radial [ of a record medium 1 ] based on the 
tracking error signal TE detected by the detector 85, and performs a tracking servo, It has the slide 
servo circuit 88 which performs the slide servo which a driving gear 84 is controlled [ servo ] based 
on the command from the tracking error signal TE and the controller mentioned later, and moves the 
optical head 40 to radial [ of a record medium 1 ]. 

[0025] The optical information record regenerative apparatus 10 decodes further the output data of a 
CCD array later mentioned in the optical head 40. The digital disposal circuit 89 which reproduces 
the data recorded on the information record section 7 of a record medium 1 , reproduces a basic clock 
from the regenerative signal RF from a detector 85, or distinguishes the address. It has the controller 
90 which controls the optical whole information record regenerative apparatus 10, and the control 
unit 91 which gives various directions to this controller 90. 

[0026] The optical information record regenerative apparatus 10 is equipped with the inclination 
amendment circuit 93 which amends the relative inclination of a record medium 1 and a head body 
by changing the location of a head body in the direction in which the inclination of the head body 
over the field of a record medium 1 changes further based on the output signal of the inclination 
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detector 92 which detects the relative inclination of a record medium 1 and a head body, and this 
inclination detector 92 based on the output signal of a digital disposal circuit 89. 
[0027] By moving a head body in the direction which meets a truck mostly further at the time of 
informational record, the optical information record regenerative apparatus 10 is equipped with the 
follow-up control circuit 94 which controls the exposure location of information light and the 
reference beam for record so that the exposure location of information light and the reference beam 
for record may follow a predetermined period and one information record section 7 where it moves. 
[0028] A controller 90 controls the optical head 40, the spindle servo circuit 83, the slide servo 
circuit 88, and follow-up control circuit 94 grade while inputting the basic clock and address 
information which are outputted from a digital disposal circuit 89. The spindle servo circuit 83 inputs 
the basic clock outputted from a digital disposal circuit 89. A controller 90 realizes the function of a 
controller 90 by having CPU (central processing unit), ROM (read only memory), and RAM 
(random access memory), and CPU's making RAM a working area, and performing the program 
stored in ROM. 

[0029] Next, with reference to drawing 3 , the drive of the head body in the optical head 40 is 
explained. Drawing 3 is the top view of the optical head 40. In drawing 3 , Notation TR expresses 
the tmck in a record medimn 1 . The optical head 40 has the head body 41 which reproduces the 
informational record and the information from a record medium 1 over a record medium 1 . The head 
body 41 has the objective lens 1 1 which counters a record medium 1. The elastic arm fixed parts 
140a and 140b are formed in the both ends of the tangential direction (longitudinal direction in 
drawing 3 ) of the truck in the head body 41. The end of the elastic arm 149 formed by elastic 
members, such as rubber, flat spring, a coil spring, and a wire, is being fixed to these elastic arm 
fixed parts 140a and 140b, respectively. The other end of each elastic arm 149 is being fixed to the 
arm supporter 150. This arm supporter 150 is attached in the arm supporter 150 by the 
electrostrictive actuator 170 movable to radial [ of a record medium 1 ] (the vertical direction in 
drawing 3 ) within the limits of predetermined. 

[0030] The coil 151,152 for a focus servo and inclination adjustment and the coil 155,156 for 
exposure location flattery are attached in one radial edge of the record medium 1 in the head body 
41. Similarly, the coil 153,154 for a focus servo and inclination adjustment and the coil 157,158 for 
exposure location flattery are attached in the radial other-end section of the record medium 1 in the 
head body 41. 

[0031] The optical head 40 is equipped with the magnet 161,162,163,164 formed so that a coil 
151,152,153,154 might be penetrated further, respectively, the magnet 165 arranged in the location 
which counters a coil 155,156, and the magnet 166 arranged in the location which counters a coil 
157,158. 

[0032] With the optical head 40, the location of the head body 41 can be changed in the direction in 
which the inclination of the head body 41 over a direction (direction perpendicular to the space in 
drawing 3 ) perpendicular to the field of a record mediimi 1 and the field of a record medium 1 
changes with coils 151-154 and magnets 161-164. Moreover, with the optical head 40, the location 
of the head body 41 can be changed to radial [ of a record medium 1 ] by the electrostrictive actuator 
170. Moreover, with the optical head 40, the location of the head body 41 can be changed in the 
direction which meets Truck TR mostly with the elastic arm 149, coils 155-158, and a magnet 
165,166. The elastic arm 149, coils 155-158, and a magnet 165,166 correspond to the exposure 
impaction efficiency means in this invention. 

[0033] Coils 151-154 are driven by the focus servo circuit 86 and the inclination amendment circuit 
93 in drawing 2 . Coils 155-158 are driven by the follow-up control circuit 94 in drawing 2 . 
Moreover, an electrostrictive actuator 170 is driven by the tracking servo circuit 87 in drawing 2 . 
[0034] Next, with reference to drawing 4 , the configuration of the record medium used in the gestalt 
of this operation is explained. As for the close outgoing radiation side of the light in the disc-like 
transparence substrate 2 formed of the polycarbonate etc., and this transparence substrate 2, the 
record medium 1 in the gestalt of this operation equips the opposite side with the information 
recording layer 3 arranged sequentially fi-om the transparence substrate 2, the air gap layer 4, and the 
reflective film 5. The information recording layer 3 is a layer on which information is recorded using 
holography, and when light is irradiated, it is formed with the hologram ingredient fi-om which 
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optical properties, such as a refractive index, a dielectric constant, and a reflection factor, change 
according to luminous intensity, as a hologram ingredient ~ for example, the E. 1. du Pont de 
Nemours& Co. (Dupont) make ~ photopolymer (photopolymers) HRF-600 (product name) and an 
application - squirrel (Aprils) company make - photopolymer ULSH-500 (product name) etc. is 
used. The reflective film 5 is formed of aluminum. In addition, you may make it the information 
recording layer 3 and the reflective film 5 adjoin in a record medium 1, without forming the air gap 
layer 4. 

[0035] Next, the principle of record of the information in the optical information record regenerative 
apparatus conceming the gestalt of this operation is explained. With the gestalt of this operation, 
information light and the reference beam for record are generated, and information light and the 
reference beam for record are irradiated at the information recording layer 3 of a record medixim 1 so 
that information may be recorded on the information recording layer 3 with the interference pattem 
by interference with information light and the reference beam for record. Information light is 
generated by modulating the phase of light spatially based on the information to record. 
[0036] Hereafter, with reference to drawing 4 , the optical information record approach conceming 
the gestalt of this operation is explained in detail. In addition, drawing 4 shows the part in an 
example of the record playback optical system in the optical information record regenerative 
apparatus conceming the gestalt of this operation. In the record playback optical system in this 
example, the objective lens 1 1 which counters the transparence substrate 2 side of a record medium 
1, and the record medium 1 in this objective lens 1 1 have the beam splitter 12 and the phase space 
optical modulator 13 which were arranged in the opposite side sequentially fi-om the objective lens 
1 1 side. The beam splitter 12 has half-reflector 12a to which the 45 degrees of the direction of a 
normal were leaned to the direction of an optical axis of an objective lens 11. The record playback 
optical system shown in drawing 4 has fiirther the photodetector 14 with which the return light fi-om 
a record medium 1 has been arranged in the direction reflected by half-reflector 12a of a beam 
splitter 12. The phase space optical modulator 13 has the pixel of a large nimiber arranged in the 
shape of a grid, and can modulate the phase of Ught now spatially by choosing the phase of outgoing 
radiation light for every pixel. Moreover, a photodetector 14 has the pixel of a large number arranged 
in the shape of a grid, and can detect now the luminous intensity which received light for every pixel. 

[0037] In the example shown in drawing 4 , the phase space optical modulator 13 generates 
information light and the reference beam for record. Incidence of the parallel light fixed [ a phase 
and reinforcement ] and coherent is carried out to the phase space optical modulator 13. At the time 
of informational record, when the phase space optical modulator 13 chooses the phase of outgoing 
radiation light for every pixel in field 13 A of one one half based on the information to record, the 
phase of hght is modulated spatially, information light is generated, in field 13B of the one half of 
another side, the phase of outgoing radiation light is made the same about all pixels, and the 
reference beam for record is generated. 

[0038] By field 13 A, as for the phase space optical modulator 13, the phase contrast over the 1st 
phase and criteria phase fi-om which the phase contrast over a predetermined criteria phase is set to 
+pi/2 (rad) the phase of the light after a modulation for every pixel - It is set as either of the 2nd 
phase used as pi/2 (rad). The phase contrast of the 1st phase and the 2nd phase is pi (rad). In 
addition, the phase space optical modulator 13 may set the phase of the light after a modulation as 
either of three or more values for every pixel in field 13 A. Moreover, the phase space optical 
modulator 13 makes the phase of the outgoing radiation light of all pixels the 1st phase ft-om which 
the phase contrast over a predetermined criteria phase is set to +pi/2 (rad) in field 13B. In addition, in 
field 13B, the phase space optical modulator 13 is good also considering the phase of the outgoing 
radiation light of all pixels as the 2nd phase, and good also as a different fixed phase fi-om both the 
1st phase and the 2nd phase. 

[0039] In drawing 4 , the phase and reinforcement of the incident light of the phase space optical 
modulator 13, the outgoing radiation light of the phase space optical modulator 13, the incident light 
of the objective lens 1 1 before a record medium 1 irradiates, and the return light fi-om the record 
medium 1 reflected by half-reflector 12a of a beam splitter 12 are shown. In addition, the 1st phase is 
expressed with a notation and the notation "-" expresses the 2nd phase in drawing 4 . Moreover, 
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strong maximum is expressed with and the strong minimum value "0" expresses in drawing 4 . 
[0040] In the example shown in drawing 4 , incidence of the parallel light 21 fixed [ a phase and 
reinforcement ] and coherent is carried out to the phase space optical modulator 13 at the time of 
informational record. Based on the information to record, a phase is modulated spatially and the light 
which passed field 13A among the light which carried out incidence to the phase space optical 
modulator 13 is set to information light 22 A. In addition, in information light 22 A, reinforcement 
falls locally in the boundary part of the pixel of the 1st phase, and the pixel of the 2nd phase. A 
phase is not modulated spatially but the light which passed field 13B on the other hand among the 
light which carried out incidence to the phase space optical modulator 13 is set to reference beam 
22B for record. Incidence of these information light 22 A and the reference beam 22B for record is 
carried out to a beam splitter 12, they turn into information light 23 A and reference beam 23B for 
record to converge which a part passes half-reflector 12a, passes an objective lens 1 1 further, and 
converges, and are irradiated by the record medium 1 . The information recording layer 3 is passed, it 
converges so that it may become a minor diameter most on the interface of the air gap layer 4 and the 
reflective film 5, and information light 23A and reference beam 23B for record are reflected by the 
reflective film 5. Information light 24 A after being reflected by the reflective film 5, and reference 
beam 24B for record become the light to diffuse, and pass the information recording layer 3 again. 
[0041] In the information recording layer 3, while reference beam 24B for record after being 
reflected by information light 23 A before being reflected by the reflective film 5, and the reflective 
film 5 interferes and forming an interference pattern, reference beam 23B for record before being 
reflected by information light 24 A after being reflected by the reflective film 5, and the reflective 
film 5 interferes, and an interference pattern is formed. Aiid these interference pattems are recorded 
in volume in the information recording layer 3. 

[0042] Outgoing radiation of information light 24A after being reflected by the reflective film 5, and 
the reference beam 24B for record is carried out fi-om a record medium 1, and they tum into 
information light 25 A of parallel Ught, and reference beam 25B for record with an objective lens 11. 
Incidence of such hght 25 A and 25B is carried out to a beam splitter 12, a part is reflected by half- 
reflector 12a, and they is received by the photodetector 14. 

[0043] Next, the principle of playback of the information in the optical information record 
regenerative apparatus concerning the gestalt of this operation is explained. With the gestalt of this 
operation, while generating the reference beam for playback and irradiating this reference beam for 
playback to the information recording layer 3 of a record medium 1, by irradiating the reference 
beam for playback, the playback light generated from the information recording layer 3 is collected, 
this playback light and the reference beam for playback are piled up, a synthetic light is generated, 
and this synthetic light is detected. 

[0044] Hereafter, with reference to drawing 5 , the optical information playback approach 
conceming the gestalt of this operation is explained in detail. In addition, drawing 5 shows the part 
in an example of the record playback optical system in the optical information record regenerative 
apparatus conceming the gestalt of this operation like drawing 4 . 

[0045] Moreover, in drawing 5 , the phase and reinforcement of the incident light of the phase space 
optical modulator 13, the outgoing radiation light of the phase space optical modulator 13, the 
incident light of the objective lens 1 1 before a record medium 1 irradiates, and the return light from 
the record medium 1 reflected by half-reflector 12a of a beam splitter 12 are shown. How to express 
the phase in drawing 5 and reinforcement is the same as that of drawing 4 , 
[0046] In the example shown in drawin g 5 , incidence of the parallel light 3 1 fixed [ a phase and 
reinforcement ] and coherent is carried out to the phase space optical modulator 13 at the time of 
informational playback. In the time of informational playback, about all pixels, the phase space 
optical modulator 13 makes the phase of outgoing radiation light the 1st phase from which the phase 
contrast over a predetermined criteria phase is set to +pi/2 (rad), and generates the reference beam 32 
for playback. Incidence of this reference beam 32 for playback is carried out to a beam splitter 12, it 
turns into the reference beam 33 for playback which a part passes half-reflector 12a, passes an 
objective lens 1 1 further, and converges, and is irradiated by the record medium 1. The information 
recording layer 3 is passed, it converges so that it may become a minor diameter most on the 
interface of the air gap layer 4 and the reflective fibn 5, and the reference beam 33 for playback is 
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reflected by the reflective film 5. The reference beam for playback after being reflected by the 
reflective film 5 turns into light to diffuse, and passes the information recording layer 3 again. 
[0047] In the information recording layer 3, in the reflective film 5, while the playback light which 
advances to the opposite side occurs, the playback light which advances to the reflective film 5 side 
by the reference beam for playback after being reflected by the reflective film 5 occurs by the 
reference beam 33 for playback before being reflected by the reflective film 5. In the reflective film 
5, outgoing radiation of the playback light which advances to the opposite side is carried out as it is 
than a record medium 1, it is reflected by the reflective film 5 and outgoing radiation of the playback 
light which advances to the reflective film 5 side is carried out from a record medium 1 . 
[0048] Thus, at the time of playback, the return Ught 34 from a record medium 1 becomes a thing 
containing the reference beam for playback after being reflected by playback light and the reflective 
film 5. It carries out incidence to a beam spHtter 12, return light 34 being used as the return Ught 35 
of parallel light with an objective lens 11, and a part is reflected by half-reflector 12a, and it is 
received by the photodetector 14. The retum light 35 which carries out incidence to a photodetector 
14 contains the reference beam 37 for playback after being reflected by the playback light 36 and the 
reflective film 5. The playback light 36 is the light by which the phase of light was spatially 
modulated corresponding to the information recorded on the information recording layer 3. By 
drawing 5 , for convenience, the playback light 36 and the reference beam 37 for playback are 
divided, and a phase and reinforcement are shown about each. However, in fact, the playback light 
36 and the reference beam 37 for playback pile up, a synthetic light is generated, and this synthetic 
Ught is received by the photodetector 14. A synthetic light turns into light by which reinforcement 
was modulated spatially corresponding to the recorded information. Therefore, by the photodetector 
14, the two-dimensional pattem of synthetic luminous intensity is detected, and, thereby, information 
is reproduced. 

[0049] As shown in drawing 4 and drawing 5 , with the optical information record regenerative 
apparatus concerning the gestalt of this operation, exposure of information light, the reference beam 
for record, and the reference beam for playback and collection of playback light are performed from 
the same field side of the information recording layer 3 so that information light, the reference beam 
for record, the reference beam for playback, and playback light may be arranged in same axle. 
Moreover, all of information light, the reference beam for record, and the reference beam for 
playback are converged so that it may become a minor diameter most in the same location. In 
addition, in drawing 4 , although a cross section serves as a hemicycle-like light beam, since these 
constitute by one half of a Ught beam with a circular cross section, information light 23 A and 
reference beam 23B for record which are irradiated by the information recording layer 3 are same 
axle-like. 

[0050] Here, with reference to drawing 6 , the above-mentioned playback light 36, the reference 
beam 37 for playback, and a synthetic Ught are explained in detail. In dravying 6 , in the phase of the 
playback light 36, and (c), the reinforcement of the reference beam 37 for playback and (d) express 
the phase of the reference beam 37 for playback, and (e) expresses [ (a) / the reinforcement of the 
playback Ught 36, and (b) ] synthetic luminous intensity. As for drawing 6 , the phase contrast over 
the 1st phase and criteria phase fi-om which the phase contrast over a criteria phase is set to +pi/2 
(rad) the phase for every pixel of information light - The example of an about is shown when it is set 
as either of the 2nd phase used as pi/2 (rad). Therefore, in the example shown in drawing 6 , the 
phase for every pixel of the playback Ught 36 tums into the 1st phase or the 2nd phase like 
information Ught. Moreover, all the phases for every pixel of the reference beam 37 for playback are 
the 1st phase. If the reinforcement of the playback light 36 and the reinforcement of the reference 
beam 37 for playback were equal, as it was shown in drawing 6 (e), here by the pixel from which the 
phase of the playback light 36 tiuns into the 1st phase In the pixel from which synthetic luminous 
intensity becomes larger than the reinforcement of the playback light 36, and the reinforcement of 
the reference beam 37 for playback, and the phase of the playback light 36 tums into the 2nd phase, 
synthetic luminous intensity serves as zero theoretically, 

[0051] Next, the relation between the phase of playback light and synthetic luminous intensity is 
explained in detail including the case where the phase of the case where the phase of information 
li^t is set as either of two values at the time of record, and information light is set as either of three 
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or more values. 

[0052] A synthetic light piles up two light waves called playback light and the reference beam for 
playback. Therefore, when both the amplitude of playback light and the amplitude of the reference 
beam for playback are set to aO and phase contrast of playback light and the reference beam for 
playback is set to delta, synthetic limiinous-intensity I is expressed with the following formula (1). 
[0053] 

I=2a02+2a02cosdelta=2a02 (l+cosdelta) 
= 4a02cos2 (delta/2) - (1) 

[0054] Without the phase of the reference beam for playback depending on a pixel, since it is fixed, 
an upper type shows that synthetic limiinous-intensity I changes according to the phase of playback 
light. Moreover, it is from +pi/2 (rad) about the phase of information light. - By pi/2 (rad) of within 
the limits, if it is set as either of the n (n is two or more integers) values, synthetic luminous-intensity 
I will also become either of the n values. 

[0055] Thus, by the optical information record approach concerning the gestalt of this operation, the 
information recorded on the information recording layer 3 with the interference pattem by 
interference with the information light and the reference beam for record by which the phase of light 
was spatially modulated based on the information to record is reproducible by detecting the two- 
dimensional pattem of the synthetic luminous intensity which piles up with playback light and the 
reference beam for playback, and is generated. 

[0056] By the way, you may enable it to perform multiplex record by phase-encoding multiplex 
system, and informational playback by which multiplex record was carried out in this way with the 
gestalt of this operation using the reference beam for record and the reference beam for playback by 
which the phase was modulated spatially. Hereafter, with reference to drawing 7 thru/or drawing 9 , 
the principle of record of the information in the case of performing multiplex record by phase- 
encoding multiplex system and a reproductive principle are explained. 

[0057] First, with reference to drawing 7 , the principle of record of the information in the case of 
performing multiplex record by phase-encoding multiplex system is explained. The part in an 
example of the record playback optical system in the optical information record regenerative 
apparatus conceming the gestalt of this operation is shown in drawing 7 . The configuration of the 
optical system shown in drawdng 7 is the same as that of drawing 4 . In drawing 7 , the phase and 
reinforcement of the incident light of the phase space optical modulator 13, the outgoing radiation 
light of the phase space optical modulator 13, the incident light of the objective lens 1 1 before a 
record medium 1 irradiates, and the retum light from the record medium 1 reflected by half-reflector 
12a of a beam splitter 12 are shown. How to express the phase of the light in drawing 7 and 
reinforcement is the same as that of drawdng 4 . 

[0058] At the time of informational record, incidence of the parallel light 21 fixed [ a phase and 
reinforcement ] and coherent is carried out to the phase space optical modulator 13. A phase 
generates information light 22 A modulated spatially by choosing the phase of outgoing radiation 
light from binary or three values or more for every pixel based on the information in the phase space 
optical modulator 13 on which while records half field 13 A. In order to simplify explanation, here, 
field 13A The phase contrast over the 1st phase and criteria phase from which the phase contrast 
over a predetermined criteria phase is set to +pi/2 (rad) for every pixel the phase of outgoing 
radiation light - The phase of light shall be spatially modulated by setting it as either of the 2nd 
phase used as pi/2 (rad). On the other hand, field 13B of the one half of another side in the phase 
space optical modulator 13 generates reference beam 22B for record by which the phase was 
modulated spatially by choosing the phase of outgoing radiation light from binary or three values or 
more for every pixel. Here, in order to simplify explanation, field 13B shall modulate the phase of 
light spatially by setting the phase of outgoing radiation light to a criteria phase, the 1st phase, or the 
2nd phase for every pixel. 

[0059] Incidence of information light 22A and the reference beam 22B for record is carried out to a 
beam splitter 12, they tum into information light 23 A and reference beam 23B for record to converge 
which a part passes half-reflector 12a, passes an objective lens 1 1 ftirther, and converges, and are 
irradiated by the record medium 1 . The information recording layer 3 is passed, it converges so that 
it may become a minor diameter most on the interface of the air gap layer 4 and the reflective film 5, 
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and information light 23 A and reference beam 23B for record are reflected by the reflective film 5. 
Information light 24A after being reflected by the reflective film 5, and reference beam 24B for 
record become the light to difflise, and pass the information recording layer 3 again. 
[0060] In the information recording layer 3, while reference beam 24B for record after being 
reflected by information Hght 23 A before being reflected by the reflective film 5, and the reflective 
film 5 interferes and forming an interference pattern, reference beam 23B for record before being 
reflected by information light 24A after being reflected by the reflective film 5, and the reflective 
film 5 interferes, and an interference pattern is formed. And these interference pattems are recorded 
in volume in the information recording layer 3. 

[0061] Outgoing radiation of information light 24 A after being reflected by the reflective film 5, and 
the reference beam 24B for record is carried out fi'om a record medium 1 , and they tum into 
information light 25A of parallel light, and reference beam 25B for record with an objective lens 1 1 . 
Incidence of such Ught 25 A and 25B is carried out to a beam splitter 12, a part is reflected by half- 
reflector 12a, and they is received by the photodetector 14. 

[0062] Next, with reference to drawing 8 , the principle of playback of the information in the case of 
performing multiplex record by phase-encoding multiplex system is explained. Drawing 8 shows the 
part in an example of the record playback optical system in the optical information record 
regenerative apparatus conceming the gestalt of this operation like drawing 7 . Moreover, in drawing 
8 , the phase and reinforcement of the incident light of the phase space optical modulator 13, the 
outgoing radiation light of the phase space optical modulator 13, the incident light of the objective 
lens 1 1 before a record medium 1 irradiates, and the return light fi-om the record medium 1 reflected 
by half-reflector 12a of a beam splitter 12 are shown. How to express the phase in drawing 8 and 
reinforcement is the same as that of drawing 7 . 

[0063] At the time of informational playback, incidence of the parallel light 3 1 fixed [ a phase and 
reinforcement ] and coherent is carried out to the phase space optical modulator 13. Field 13B of the 
one half in the phase space optical modulator 13 generates the reference beam 32B1 for playback by 
which the phase was modulated spatially by the same modulation pattem as reference beam 22B for 
record by choosing the phase of outgoing radiation light fi-om binary or three values or more for 
every pixel. On the other hand, field 13A of the one half in the phase space optical modulator 13 By 
choosing the phase of outgoing radiation light fi-om binary or three values or more for every pixel 
Reference beam 32 B-2 for playback by which the phase was spatially modulated by the pattem 
symmetrical with a point centering on the location of the optical axis of the optical system which 
irradiates the reference beam for record and the reference beam for playback at the information 
recording layer 3 is generated to the modulation pattem of the reference beam 32B1 for playback. 
[0064] Incidence of these reference beams 32B1 for playback and 32 B-2 is carried out to a beam 
splitter 12, they tum into the reference beam 33B1 for playback and 33 B-2 which a part passes half- 
reflector 12a, passes an objective lens 1 1 fiirther, and converges, and are irradiated by the record 
medium 1 . The information recording layer 3 is passed, it converges so that it may become a minor 
diameter most on the interface of the air gap layer 4 and the reflective film 5, and the reference beam 
33B1 for playback and 33 B-2 are reflected by the reflective fihn 5. The reference beam for playback 
after being reflected by the reflective film 5 turns into light to diffuse, and passes the information 
recording layer 3 again. 

[0065] In the information recording layer 3, in the reflective film 5, while the playback light which 
advances to the opposite side occurs, the playback light which advances to the reflective film 5 side 
by reference beam 33 B-2 for playback after being reflected by the reflective film 5 occurs by 
reference beam 33 B-2 for playback before being reflected by the reflective film 5. In the reflective 
film 5, outgoing radiation of the playback Hght which advances to the opposite side is carried out as 
it is than a record medium 1, it is reflected by the reflective film 5 and outgoing radiation of the 
playback light which advances to the reflective film 5 side is carried out fi*om a record medium 1. 
Both such playback light is expressed with a sign 34A1. 

[0066] Moreover, in the information recording layer 3, by the reference beam 33B1 for playback 
before being reflected by the reflective film 5, in the reflective film 5, while the playback light which 
advances to the opposite side occurs, the playback light which advances to the reflective film 5 side 
by the reference beam 33B1 for playback after being reflected by the reflective film 5 occurs. In the 
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reflective film 5, outgoing radiation of the playback light which advances to the opposite side is 
carried out as it is than a record medium 1 , it is reflected by the reflective film 5 and outgoing 
radiation of the playback light which advances to the reflective film 5 side is carried out fi-om a 
record medium 1. Both such playback light is expressed with a sign 34A2. 
[0067] On the other hand, it is reflected by the reflective film 5 and the reference beam 33B1 for 
playback turns into the playback light 34A1 and the reference beam 34B1 for playback which 
progresses in the same direction. Moreover, it is reflected by the reflective film 5 and reference beam 
33 B-2 for playback tums into reference beam 34 B-2 for playback which progresses in the same 
direction as the playback light 34A2. 

[0068] They carry out incidence to a beam splitter 12, such playback light 34A1, 34A2 and the 
reference beam 34B1 for playback, and 34 B-2 being used as the playback light 35A1 of parallel 
light, 35A2 and the reference beam 35B1 for playback, and 35 B-2 with an objective lens 11, and a 
part is reflected by half-reflector 12a, and they are received by the photodetector 14. 
[0069] Each of playback light 35 A 1 and 35A2 becomes the light by which the phase was modulated 
spatially like the information light at the time of record. However, the playback light 35A1 and the 
modulation pattern of the phase of 35A2 serve as point symmetry mutually. 

[0070] A synthetic light which the playback light 35 Al and the reference beam 35B1 for playback 
pile up and by which they are generated carries out incidence to the field of one one half of a 
photodetector 14. A synthetic Ught which the playback light 35A2 and reference beam 35 B-2 for 
playback pile up and by which they are generated carries out incidence to the field of the one half of 
another side of a photodetector 14. Two kinds of such synthetic light [ each of] tums into light by 
which reinforcement was modulated spatially corresponding to the recorded information. However, 
the modulation pattern of two kinds of synthetic luminous intensities serves as point symmetry 
mutually. Therefore, in a photodetector 14, information is reproducible by detecting the two- 
dimensional pattern of the reinforcement of either of two kinds of synthetic light. Here, information 
shall be reproduced by detecting the two-dimensional pattern of synthetic luminous intensity with 
which the playback light 35A1 and the reference beam 35B1 for playback pile up, and are generated. 

[0071] Next, with reference to drawing 9 , the above-mentioned playback light, the reference beam 
for playback, and a synthetic light are explained in detail. In drawing 9 , in the phase of playback 
light, and (c), the reinforcement of the reference beam for playback and (d) express the phase of the 
reference beam for playback, and (e) expresses [ (a) / playback luminous intensity and (b) ] synthetic 
luminous intensity. Drawing 9 shows the example of an about, when the phase for every pixel of 
information light is set to the 1st phase or the 2nd phase and the phase for every pixel of the 
reference beam for record and the reference beam for playback is set to either a criteria phase, the 1st 
phase and the 2nd phase. In this case, the phase for every pixel of playback light tums into the 1st 
phase or the 2nd phase like information light. Therefore, the phase contrast of playback light and the 
reference beam for playback becomes zero, ** pi/2 (rad), or **pi (rad). If playback luminous 
intensity and the reinforcement of the reference beam for playback are equal, as shown in drawing 9 
(e) here, synthetic luminous intensity The phase contrast of playback light and the reference beam 
for playback becomes the largest in the pixel used as zero, the phase contrast of playback light and 
the reference beam for playback - **pi (rad) - by the pixel, phase contrast is set to one half of the 
reinforcement in the pixel used as zero by the pixel fi^om which it becomes zero theoretically and the 
phase contrast of playback light and the reference beam for playback is set to ** pi/2 (rad). At 
drawing 9 (e), the reinforcement in the pixel fi-om which phase contrast is set to **pi (rad) is 
expressed with "0", the reinforcement in the pixel from which phase contrast is set to ** pi/2 (rad) is 
expressed with "1", and the reinforcement in the pixel fi-om which phase contrast serves as zero is 
expressed with "2." 

[0072] In the example shown in drawing 7 thru/or drawing 9 , the reinforcement for every pixel of a 
synthetic light becomes three values. And for example, reinforcement "0" makes 2-bit data "00" 
correspond, it can make reinforcement "1" able to respond to 2-bit data "01", and reinforcement "2" 
can make it correspond to 2-bit data "10", as shown in drawing 9 (e). Thus, in the example shown in 
drawing 7 thru/or drawing 9 , making playback luminous intensity and a phase the same compared 
with the case where the reinforcement for every pixel of a synthetic light becomes binary like the 
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example shown in drawing 4 thru/or drawing 6 , the amount of information which a synthetic Ught 
supports can be made to be able to increase, consequently the recording density of a record medivim 

I can be raised. 

[0073] When phase contrast of playback light and the reference beam for playback is set to delta, 
synthetic luminous-intensity I is expressed with the above-mentioned formula (1). A formula (1) 
shows that synthetic luminous-intensity I changes according to the phase contrast of playback light 
and the reference beam for playback. Therefore, if it is made for the absolute value of the phase 
contrast of playback light and the reference beam for playback, i.e., the absolute value of tiie phase 
contrast of information light and the reference beam for playback, to turn into n (for n to be two or 
more integers) value from zero within the limits of pi (rad), synthetic luminous-intensity I will also 
become an n value. 

[0074] By the way, in recording information on the information recording layer 3 of a record 
medium 1 as mentioned above using the information light by which the phase was modulated 
spatially, and the reference beam for record by which the phase was modulated spatially, based on 
the information which should be recorded, and the modulation pattern of the phase of the reference 
beam for record used in case the information is recorded, it determines the modulation pattern of the 
phase of information light. This is explained in detail with reference to drawing 9 . Since the 
information recorded on the information recording layer 3 is reproduced based on the pattern of 
synthetic luminous intensity, the information which should be recorded is changed into the data of 
the pattem of desired synthetic luminous intensity as shown in drawing 9 (e). The modulation pattem 
of the phase of the reference beam for record is the same as the modulation pattem of the phase of 
the reference beam for playback as shown in drawing 9 (d). It is determined that it is the same as the 
modulation pattem of the phase of a desired playback light as shown in drawing 9 (b), and that the 
modulation pattem of the phase of information light will tum into a modulation pattem symmetrical 
with a point by the phase-operation using the data of the pattem of desired synthetic luminous 
intensity as shown in drawing 9 (e), and the data of the modulation pattem of the phase of the 
reference beam for playback as shown in drawing 9 (d), and the reference beam for record. 
[0075] As opposed to the information recording layer 3 on which information was recorded using the 
information light and the reference beam for record as which the modulation pattem of a phase was 
determined as mentioned above If the reference beam for record as shown in drawing 9 (d), and the 
reference beam for playback which has the modulation pattem of the same phase are irradiated, a 
synthetic light which has the pattem of reinforcement as shown in drawing 9 (e) will be obtained, 
and the information recorded on the information recording layer 3 will be reproduced based on the 
pattem of this synthetic luminous intensity. 

[0076] You may make it create the modulation pattem of the phase of the reference beam for record, 
and the reference beam for playback based on the information on the proper of the individual who 
becomes a user. As information on an individual proper, there is a pattem of a personal identification 
number, a fingerprint, a voiceprint, and the iris etc. When it does in this way, it enables only the 
specific individual who recorded information on the record medium 1 to reproduce the information. 
[0077] As explained above, it becomes possible to perform multiplex record by phase-encoding 
multiplex system, and informational playback by which multiplex record was carried out in this way 
by using the reference beam for record and the reference beam for playback by which the phase was 
modulated spatially. 

[0078] Next, with reference to drawing 10 , the record playback optical system established in the 
optical head 40 is explained. Drawing 10 is the sectional view showing the optical head 40. As 
shown in drawing 10 , the optical head 40 has the head body 41 which contained each element 
mentioned later. While semiconductor laser 43 is being fixed through susceptor 42, the phase space 
optical modulator 44 and photodetector 45 of a reflective mold are being fixed to the pars basilaris 
ossis occipitalis within this head body 41. The micro-lens array 46 is attached in the light-receiving 
side of a photodetector 45. Moreover, the prism block 48 is established above the phase space optical 
modulator 44 and the photodetector 45 in the head body 41. The collimator lens 47 is formed near 
the edge by the side of the semiconductor laser 43 of the prism block 48. Moreover, opening is 
formed in the field which coxmters the record medium 1 of the head body 41, and the objective lens 

I I is formed in this opening. The quadrant wavelength plate 49 is formed between this objective lens 
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1 1 and the prism block 48. 

[0079] The phase space optical modulator 44 has the pixel of a large number arranged in the shape of 
a grid, and can modulate the phase of Hght now spatially by setting the phase of outgoing radiation 
light as either of two values from which only pi (rad) differs mutually for every pixel. The phase 
space optical modulator 44 rotates the 90 degrees of the polarization directions of outgoing radiation 
light to the polarization direction of incident light further. As a phase space optical modulator 44, the 
liquid crystal device of a reflective mold can be used, for example. 

[0080] A photodetector 45 has the pixel of a large number arranged in the shape of a grid, and C2in 
detect now the luminous intensity which received light for every pixel. Moreover, the micro-lens 
array 46 has two or more micro lenses arranged in the location which counters the light-receiving 
side of each pixel of a photodetector 45. 

[0081] As a photodetector 45, a CCD mold sohd state image sensor and an MOS mold soUd state 
image sensor can be used. Moreover, an MOS mold solid state image sensor and a digital disposal 
circuit may use the smart photosensor (for example, refer to reference "O plus E, September, 1996, 
and No. 202 and the 93-99th page".) accumulated on 1 chip as a photodetector 45. This smart 
photosensor has a large transfer rate, and since it has a high-speed calculation function, it becomes 
possible [ high-speed playback being attained, for example, reproducing at the transfer rate of G bit- 
per-second order ] by using this smart photosensor. 

[0082] The prism block 48 has polarization beam splitter side 48a and reflector 48b. Polarization 
beam splitter side 48a is arranged among polarization beam splitter side 48a and reflector 48b at 
collimator lens 47 approach. The 45 degrees of the direction of a normal are both leaned to the 
direction of an optical axis of a collimator lens 47, and polarization beam splitter side 48a and 
reflector 48b are arranged in parallel mutually. 

[0083] The phase space optical modulator 44 is arranged in the location of the lower part of 
polarization beam splitter side 48a, and the photodetector 45 is arranged in the location of the lower 
part of reflector 48b. Moreover, the quadrant wavelength plate 49 and the objective lens 1 1 are 
arranged in the upper location of polarization beam splitter side 48a. In addition, a collimator lens 47 
and an objective lens 1 1 may be hologram lenses. 

[0084] Polarization beam sphtter side 48a of the prism block 48 separates the optical path of the 
return hght from the record medium 1 after passing the optical path and the quadrant wavelength 
plate 49 of the information light before passing the quadrant wavelength plate 49, the reference beam 
for record, and the reference beam for playback by the difference in the polarization direction so that 
it may explain in detail later. 

[0085] The prism block 48 in drawing 10 , the phase space optical modulator 44, and a photodetector 
45 are equivalent to the beam splitter 12 in drawdng 4 etc., the phase space optical modulator 13, and 
a photodetector 14, respectively. 

[0086] Next, an operation of the record playback optical system at the time of informational record is 
explained. Semiconductor laser 43 carries out outgoing radiation of the light of coherent S 
polarization. In addition, S polarization is the linearly polarized light with the polarization direction 
perpendicular to plane of incidence ( drawdng 10 space to kick), and P polarization mentioned later is 
the linearly polarized light with the polarization direction parallel to plane of incidence. 
[0087] The laser beam of S polarization by which outgoing radiation was carried out from 
semiconductor laser 43 is made into parallel light, and carries out incidence to polarization beam 
splitter side 48a of the prism block 48, it is reflected by the collimator lens 47 by this polarization 
beam splitter side 48a, and incidence of it is carried out to the phase space optical modulator 44 by it. 
In the field of one one half, the outgoing radiation light of the phase space optical modulator 44 turns 
into information light by which the phase of light was spatially modulated based on the information 
to record, and turns into a reference beam for record by which the reference beam for record or phase 
with the same phase of outgoing radiation light was spatially modulated about all pixels in the field 
of the one half of another side. Moreover, the 90 degrees of the polarization directions rotate and the 
outgoing radiation light of the phase space optical modulator 44 turns into light of P polarization. 
[0088] Since the information light and the reference beam for record which are the outgoing 
radiation light of the phase space optical modulator 44 are P polarization, they penetrate polarization 
beam splitter side 48a of the prism block 48, pass the quadrant wavelength plate 49, and turn into 
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light of the circular polarization of light. It is condensed with an objective lens 1 1 and this 
information light and the reference beam for record are irradiated by the record medium 1 . The 
information recording layer 3 is passed, it converges so that it may become a minor diameter most on 
the interface of the air gap layer 4 and the reflective film 5, and this information light and the 
reference beam for record are reflected by the reflective film 5. Information light and the reference 
beam for record after being reflected by the reflective film 5 tum into light to diffuse, and pass the 
information recording layer 3 again. If the output of semiconductor laser 43 is set as the high power 
for record, the interference pattem by interference with information light and the reference beam for 
record will be recorded on the information recording layer 3. 

[0089] With an objective lens 1 1, retum light fi-om a record medium 1 is made into parallel light, 
passes the quadrant wavelength plate 49, and turns into light of S polarization. It is reflected by 
polarization beam splitter side 48a of the prism block 48, and is fixrther reflected by reflector 48b, 
and incidence of this retum light is carried out to a photodetector 45 through the micro-lens array 46. 

[0090] In the period by which the light beam fi-om an objective lens 1 1 passes through the address 
servo field 6 of a record medium 1 at the time of informational record, while the output of 
semiconductor laser 43 is set as the low-power output for playback, the phase space optical 
modulator 44 carries out outgoing radiation of the light with the same phase about all pixels, without 
modulating the phase of light. Based on the output of the photodetector 45 at this time, a basic clock, 
address information, a focal error signal, and tracking error information can be acquired. 
[0091] Next, an operation of the record playback optical system at the time of informational 
playback is explained. At the time of informational playback, the output of semiconductor laser 43 is 
set as the low-power output for playback. The laser beam of S polarization by which outgoing 
radiation was carried out fi-om semiconductor laser 43 is made into parallel light, and carries out 
incidence to polarization beam splitter side 48a of the prism block 48, it is reflected by the collimator 
lens 47 by this polarization beam splitter side 48a, and incidence of it is carried out to the phase 
space optical modulator 44 by it. The outgoing radiation Ught of the phase space optical modulator 
44 tums into a reference beam for playback by which the reference beam for playback or phase with 
the same phase of outgoing radiation light was spatially modulated about all pixels. Moreover, the 90 
degrees of the polarization directions rotate and the outgoing radiation light of the phase space 
optical modulator 44 tums into Ught of P polarization. 

[0092] Since the reference beam for playback which is the outgoing radiation light of the phase 
space optical modulator 44 is P polarization, it penetrates polarization beam splitter side 48a of the 
prism block 48, passes the quadrant wavelength plate 49, and tums into light of the circular 
polarization of light. It is condensed with an objective lens 1 1 and this reference beam for playback 
is irradiated by the record mediimi 1 . The information recording layer 3 is passed, it converges so 
that it may become a minor diameter most on the interface of the air gap layer 4 and the reflective 
film 5, and this reference beam for playback is reflected by the reflective film 5. The reference beam 
for playback afl:er being reflected by the reflective film 5 tums into Ught to diffuse, and passes the 
information recording layer 3 again. By the reference beam for playback, playback light is generated 
fi-om the information recording layer 3. 

[0093] The retum light firom a record mediimi 1 contains playback light and the reference beam for 
playback. With an objective lens 11, this retum light is made into parallel light, passes the quadrant 
wavelength plate 49, and turns into light of S polarization. It is reflected by polarization beam splitter 
side 48a of the prism block 48, and is fiirther reflected by reflector 48b, and incidence of this retum 
light is carried out to a photodetector 45 through the micro-lens array 46. Based on the output of this 
photodetector 45, the information recorded on the record medium 1 is reproducible. 
[0094] The light beam fi-om an objective lens 1 1 can acquire a basic clock, address information, a 
focal error signal, and tracking error information based on the output of a photodetector 45 in the 
period which passes through the address servo field 6 of a record medium 1 at the time of 
informational playback. 

[0095] In addition, the phase space optical modulator 44 may not rotate the polarization direction of 
Ught. In this case, polarization beam splitter side 48a of the prism block 48 in drawing 10 is changed 
into a half-reflector. Or a quadrant wavelength plate is formed between the prism block 48 and the 
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phase space optical modulator 44, incidence is carried out to the phase space optical modulator 44, 
the light of the circular polarization of light from the phase space optical modulator 44 is changed 
[ the Hght of S polarization from the prism block 48 is changed into the Ught of the circular 
polarization of light with a quadrant wavelength plate, ] into the light of P polarization with a 
quadrant wavelength plate, and you may make it make polarization beam splitter side 48a penetrate. 
Moreover, the constituted thing which adjusted the location of a reflector for every pixel about the 
travelling direction of incident light for example, not only using a thing but using the micro mirror 
device using liquid crystal as a phase space optical modulator which can set the phase of outgoing 
radiation light as either of three or more values for every pixel may be used. 
[0096] Next, with reference to drawing 1 1 , an example of the generation method of the focal error 
information in the gestalt of this operation is explained. Drawing 1 1 is the explanatory view showing 
the profile of the incident light in the light-receiving side of a photodetector 45. In the generation 
method of the focal error information in this example, as it is the following, focal error information 
is generated based on the magnitude of the profile of the incident light in the light-receiving side of a 
photodetector 45. First, the profile of the incident Hght in the hght-receiving side of a photodetector 
45 shall tum into a profile shown with the sign 60 in drawing 1 1 in the focus condition converged so 
that the light beam from an objective lens 1 1 may become a minor diameter most on the interface of 
the air gap layer 4 in a record medium 1, and the reflective film 5. When the location where the light 
beam from an objective lens 1 1 serves as a minor diameter most shifts to a near side rather than the 
interface of the air gap layer 4 and the reflective film 5, a path becomes small as the sign 61 showed 
the profile of the incident light in the light-receiving side of a photodetector 45 in drawing 1 1 . On 
the contrary, when the location where the light beam from an objective lens 1 1 serves as a minor 
diameter most shifts to a back side rather than the interface of the air gap layer 4 and the reflective 
film 5, a path becomes large as the sign 62 showed the profile of the incident Hght in the light- 
receiving side of a photodetector 45 in drawing 1111 . Therefore, a focal error signal can be obtained 
by detecting the signal according to change of the path of the profile of the incident light in the light- 
receiving side of a photodetector 45 on the basis of a focus condition. Specifically, a focal error 
signal is generable based on the number of increase and decrease of the pixel corresponding to the 
bright section in the light-receiving side of a photodetector 45 on the basis of a focus condition. 
[0097] With the gestalt of this operation, based on a focal error signal, the location of the optical 
head body 41 about a perpendicular direction is adjusted to a record medium 1, and a focus servo is 
performed so that a light beam may always be in a focus condition. In addition, in case a light beam 
passes through the information record section 7, a focus servo is not performed but the condition at 
the time of the last address servo field 6 passage is held. 

[0098] Next, with reference to drawing 12 and drawing 13 , an example of the generation method of 
tracking error information and the approach of a tracking servo in the gestalt of this operation is 
explained. In this example, as positioning information used for a tracking servo, as shown in drawing 
12 (a), two pit 71 A, one pit 7 IB, and one pit 71C are formed in the address servo field 6 of a record 
medium 1 sequentially from the near side of the travelling direction of a light beam 72 along the 
truck 70. Two pit 71 A is arranged across the truck 70 in the symmetric position in the location 
shown with Sign A in drawing 12 . Pit 7 IB is arranged in the location which shifted to one side to 
the truck 70 in the location shown with Sign B in drawing 12 , Pit 71C is arranged in the location 
shown with Sign C in drawing 12 in the location which shifted from pit 7 IB to the opposite side to 
the truck 70. 

[0099] As shown in drawing 12 (a), when a light beam 72 advances a truck 70 top correctly, the total 
Hght income of the photodetector 45 at the time of a light beam 72 passing through each locations A, 
B, and C came to be shown in drawing 12 (b). That is, the light income at the time of location A 
passage is the largest, and the Hght income at the time of location B passage and the light income at 
the time of location C passage become it is equal and smaller than the light income at the time of 
location A passage mutually. 

[0100] On the other hand, as shown in drawing 13 (a), when a Hght beam 72 shifts to pit 71 C 
approach and advances to a truck 70, the total light income of the photodetector 45 at the time of a 
light beam 72 passing through each locations A, B, and C came to be shown in drawing 13 (b). That 
is, the light income at the time of location A passage is the largest, then the light income at the time 
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of location C passage is large, and the light income at the time of location B passage becomes the 
smallest. The absolute value of the difference of the light income at the time of location B passage 
and the light income at the time of location C passage becomes so large that the amount of gaps from 
the truck 70 of a light beam 72 becomes large. 

[0101] In addition, although not illustrated, when a light beam 72 shifts to pit 7 IB approach and 
advances to a truck 70, the light income at the time of location A passage is the largest, then the light 
income at the time of location B passage is large, and the light income at the time of location C 
passage becomes the smallest. The absolute value of the difference of the light income at the time of 
location B passage and the light income at the time of location C passage becomes so large that the 
amount of gaps from the truck 70 of a light beam 72 becomes large. 

[0102] The difference of the light income at the above thing to the time of location B passage and the 
hght income at the time of location C passage shows the direction and magnitude of a gap of the 
light beam 72 to a truck 70. Therefore, the difference of the light income at the time of location B 
passage and the light income at the time of location C passage can be made into a tracking error 
signal. Pit 71 A becomes the criteria of the timing which detects the light income at the time of 
location B passage, and the light income at the time of location C passage. 

[0103] As the tracking servo in this example is the following, specifically, it is performed. First, the 
timing to which the total light income of a photodetector 45 reaches a peak first, i.e., the timing at 
the time of location A passage, is detected. Next, the timing at the time of location B passage and the 
timing at the time of location C passage are predicted on the basis of the timing at the time of 
location A passage. Next, the light income at the time of location B passage and the light income at 
the time of location C passage are detected to each predicted timing. Finally, the difference of the 
light income at the time of location B passage and the light income at the time of location C passage 
is detected, and this is made into a tracking error signal. And based on a tracking error signal, a 
tracking servo is performed so that a light beam 72 may always follow a truck 70. In addition, in 
case a light beam 72 passes through the information record section 7, a tracking servo is not 
performed but the condition at the time of the last address servo field 6 passage is held. 
[0104] In addition, for example, not only the above-mentioned approach but the push pull method 
may be used for the generation method of tracking error information and the approach of a tracking 
servo in the gestalt of this operation. In this case, the pit train of the single tier which met in the 
direction of a truck is formed in the address servo field 6 as positioning information used for a 
tracking servo, change of the configuration of the incident light in the light-receiving side of a 
photodetector 45 is detected, and tracking error information is generated. 
[0105] Next, drawing 14 is referred to and actuation of the optical head 40 at the time of 
informational record is explained. Drawing 14 shows the motion of the exposure location 101 of a 
motion and information light of the truck TR at the time of informational record, and the reference 
beam for record. In drawing 14 , Notation R expresses the migration direction of a record medium L 
In addition, although the exposure location 101 is expressed with drawing 14 that it does not lap with 
Truck TR for convenience, the exposure location 101 laps with Truck TR in fact. 
[0106] With the gestalt of this operation, as shown in drawing 14 (a), before recording information 
on the information record section 7 of a record medium 1, the exposure location 101 is moved to an 
opposite direction (henceforth the progress direction) with the migration direction R of a record 
medium 1 rather than a neutral location. In that case, the exposure location 101 passes through the 
address servo field 6, and the information recorded on the address servo field 6 is detected by the 
optical head 40. 

[0107] Next, if the exposure location 101 arrives at the edge El of the successive range of the 
progress direction as shown in drawing 14 (b), the exposure location 101 will be shortly moved in 
the migration direction R of a record medium 1 (henceforth the direction of delay). Immediately after 
migration starting to the direction of delay of the exposure location 101, the passing speed of the 
exposure location 101 is smaller than the passing speed of the information record section 7 of the 
request which should record information. Therefore, the exposure location 101 laps with the desired 
information record section 7 soon. 

[0108] If the exposure location 101 laps with the desired information record section 7 as shown in 
dravsdng 14 (c), the passing speed of the exposure location 101 will be adjusted so that it may 
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become equal to the passing speed of the information record section 7. Thereby, the exposure 
location 101 is moved so that the exposure location 101 may follow the desired information record 
section 7. 

[0109] Next, if the exposure location 101 arrives at the edge E2 of the successive range of the 
direction of delay as shown in drawing 14 (d), the exposure location 101 will be again moved in the 
progress direction, and actuation shown in drawing 14 (a) will be performed. Thus, actuation shown 
in drawing 14 R> 4 (a) - (d) is performed repeatedly, 

[01 10] As mentioned above, with the gestalt of this operation, the exposure location 101 is moved so 
that the exposure location 101 of information light and the reference beam for record may follow a 
predetermined period and one information record section 7 where it moves. Thereby, it is continued 
by irradiating a predetermined period and one information record section 7 information light and the 
reference beam for record, and information is recorded on this information record section 7 with the 
interference pattern by interference with information light and the reference beam for record. The 
period when the exposure location 101 follows the information record section 7 is hereafter called 
flattery period, and other periods are called catch-up period. 

[0111] Drawing 15 is the system of coordinates which made the axis of abscissa the location 
absolutely and made the axis of ordinate time amount, and expresses a motion of the above- 
mentioned exposure location 101 . The notations R, El, and E2 in drawing 15 express the edge of the 
successive range of the migration direction of a record medium 1, and the progress direction of the 
exposure location 101, and the edge of the successive range of the direction of delay of the exposure 
location 101 like old explanation. Moreover, in drav^ing 15 , a flattery period is expressed and, as for 
the notation Tl, the notation T2 expresses the catch-up period. 

[0112] As shown in drawing 15 , with the gestalt of this operation, in the flattery period Tl, it is 
continued by irradiating one information record section 7 information light and the reference beam 
for record, and, thereby, the hologram which supported the interference pattem by interference with 
information light and the reference beam for record, i,e., information, is formed in the information 
record section 7. In drawing 15 , notations H1-H6 express the hologram recorded on this sequence, 
[0113] By the way, migration of the exposure location 101 is performed by moving the head body 41 
containing the objective lens 1 1 which is the outgoing radiation location of information light and the 
reference beam for record in the direction which meets a truck mostly. Here, an example of change 
of the driver voltage to change of the location of an objective lens 1 1 and the coils 155-158 for 
moving the head body 41 in the direction which meets a truck mostly is shown in drawing 16 . In 
drawing 16 , (a) shows change of the location of an objective lens 11, and (b) shows change of driver 
voltage. 

[0114] In the example shown in drawing 16 (a), an objective lens 1 1 moves by the flattery period Tl 
at a fixed rate equal to the passing speed of the information record section 7. moreover, the passing 
speed of the information record section 7 if an objective lens 1 1 starts migration in the progress 
direction and arrives at the edge of the successive range of the progress direction, after it stops 
temporarily in the catch-up period T2 in the location of the edge of the successive range of the 
direction of delay, after stopping temporarily in the location ~ being also small — it is a rate and 
migration is started in the direction of delay. 

[0115] In the example shown in drawing 16 (b), driver voltage gives the force which moves in the 
progress direction to the head body 41 at the time of a forward value, and gives the force which 
moves in the direction of delay to the head body 41 at the time of a negative value. 
[0116] Next, with reference to drawing 17 , how to double the exposure location 101 of information 
light and the reference beam for record with the location of the desired information record section 7 
is explained. In drawing 17 , (c) shows three trucks TRl, TR2, and TR3. In each truck, four 
information record sections 7 are formed between two adjacent address servo fields 6. Notations a, b, 
c, and d express the location of these four information record sections 7 in drawing 17 (c). 
[01 17] In drawing 17 , (d) and (e) express the locus of the exposure location 101 of the information 
light at the time of recording in trucks TRl and TR2, respectively, and the reference beam for record. 
In drawing 17 (d) and (e), an axis of abscissa expresses the relative position of the exposure location 
101 to the truck shown in drawing 17 (c), and the axis of ordinate expresses time amount. With the 
gestalt of this operation, in the catch-up period T2, the exposure location 101 passes through the 
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address servo field 6, and the information recorded on the address servo field 6 is detected by the 
optical head 40. And based on the detection output of this optical head 40, the address of the 
information record section 7 which exists by the controller 90 in drawing 2 between the address 
servo field 6 through which the exposure location 101 passed, and the next address servo field 6 is 
recognized. Moreover, in case the exposure location 101 passes through the address servo field 6, a 
basic clock is generated based on the detection output of the optical head 40. 
[01 18] A controller 90 chooses the information record section 7 which should record information 
from four information record sections 7 which exist between two adjacent address servo fields 6. The 
location of a-d in the location of four information record sections 7 which exist between two adjacent 
address servo fields 6, i.e., drawing 17 , (c) can be pinpointed by the time amount expressed using 
the above-mentioned basic clock. A controller 90 doubles the exposure location 101 with the 
location of the information record section 7 by changing the profile of driver voltage as shown in 
drawing 16 according to the location of the information record section 7 which should record 
information. 

[0119] With the gestalt of this operation, as shown in drawing 17 (d) and (e), record of the 
information in a predetermined truck is performed as follows. First, while a record medium 1 rotates 
one time, in one truck, information is recorded on each information record section 7 which exists in 
the location of a in drawing 17 (c). Between the next 1 rotations, information is recorded on each 
information record section 7 which exists in the location of b in drawing 17 (c) in the same truck. 
Hereafter, similarly, between the next 1 rotations, in the same truck, information is recorded on each 
information record section 7 which exists in the location of c in drawing 17 (c), and information is 
recorded on each information record section 7 which exists in the location of d in drawing 17 (c) in 
the still more nearly same truck among the following one rotation. Thus, if record of the information 
over each information record section 7 which exists in all the locations of a-d in one truck is 
completed, same record will be performed in the next truck. In addition, the locus of the exposure 
location 101 for every rotation of a record medium 1 is packed in the direction of a time-axis, and is 
expressed with drav\dng 17 (d) and (e). 

[0120] By the way, in the catch-up period T2, the relative velocity of the exposure location 101 to a 
record medium 1 (address servo field 6) changes in order of an increment, regularity, and reduction. 
When detecting the information recorded on the address servo field 6 only in a period when the 
relative velocity of the exposure location 101 is fixed, the die length of the pit recorded on the 
address servo field 6 and die length between two adjoining pits can be made into the integral 
multiple of the die length of criteria. However, the die length of the address servo field 6 can seldom 
be enlarged in this case. 

[0121] It becomes possible to be able to enlarge the die length of the address servo field 6, and to 
record much information by the address servo field 6 not only in a period when the relative velocity 
of the exposure location 101 is fixed but in the period when the relative velocity of the exposure 
location 101 increases or decreases, if it enables it to detect the information recorded on the address 
servo field 6. However, in this case, even if the die length of a pit and the die length between two 
adjoining pits are fixed, according to the relative velocity of the exposure location 101, the time 
amount of the pit in the detection output of the optical head 40 and the time amount between pits 
change. Therefore, in order to generate an exact basic clock or to recognize correctly the information 
recorded on the address servo field 6, a certain cure is needed. Hereafter, two examples of such a 
cure are explained. 

[0122] As shown in drawing 17 (a), the 1st cure changes the die length used as the criteria of the die 
length of the pit P recorded on the address servo field 6, or the die length between two adjoining pits 
P so that it may be proportional to the relative velocity of the exposure location 101. In addition, in 
drawin g 17 (a), a central pit is a special pit expressed to the location of the center of the address 
servo field 6. 

[0123] As the 2nd cure was shovm in drawing 17 (b), the die length used as the criteria of the die 
length of the pit P recorded on the address servo field 6 or the die length between two adjoining pits 
P changes the time amount of the pit in the detection output of the optical head 40, and the time 
amount between pits into the die length of an actual pit, or the die length between pits in the digital 
disposal circuit 89 in drawing 2 , without changing. 
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[0124] Drawing 18 shows the example of change of the die length of the pit at the time of adopting 
the 1st above-mentioned cure. In drawing 18 , an axis of ordinate expresses the relative velocity of 
the exposure location 101 to a record medium 1 (address servo field 6), and the axis of abscissa 
expresses time amount. Moreover, in drawing 18 , signs P1-P8 express the pit in each timing. In 
addition, pits P1-P8 shall be judged to be the same die length by the signal -processing top. In 
addition, in drawing 18 , Notation LP expresses change of the output of semiconductor laser 43. As 
the 1st cure, Ihe die length of pits P1-P8 is proportional to the relative velocity of the exposure 
location 101. Thereby, the time amount of the pits P1-P8 in the detection output of the optical head 
40 becomes fixed. Therefore, when the 1st cure is adopted, from the time amount of the pit in the 
detection output of the optical head 40, or the time amovmt between pits, the die length of a pit and 
the die length between pits can be recognized as it is, and the information recorded on the address 
servo field 6 can be recognized. 

[0125] Drawing 19 shows the example of change of the time amount of the pit at the time of 
adopting the 2nd above-mentioned cure, and the time amount between pits. Drawing 19 shows the 
case where the exposure location 101 passes a pit train with fixed die length of a pit and die length 
between pits, in the period when the relative velocity of the exposure location 101 decreases. In 
drawing 19 , (a) shows the regenerative signal RF outputted from the detector 85 in drawing 2 , and 
(b) shows the system clock used with an optical information record regenerative apparatus. 
Moreover, in (a), a high-level period is equivalent to the period of a pit, and the period of a low level 
is equivalent to the period between two adjoining pits. As shown in drawing 19 (a), even when the 
die length of a pit and the die length between pits are fixed, in the period when the relative velocity 
of the exposure location 101 decreases, the time amount of the pit in a regenerative signal RF and the 
time amoxuit between pits increase gradually. The digital disposal circuit 89 in drawing 2 acquires 
the information on the relative velocity of the exposure location 101 from a controller 90, applies the 
relative velocity of the exposure location 101 to the time amount of the pit in a regenerative signal 
RF, or the time amount between pits, and asks them for the die length of a pit, or the die length 
between pits. Thus, the die length of the pit called for by count and the die length between pits are in 
agreement with the die length of an actual pit, or the die length between pits. Therefore, when the 
2nd cure is adopted, the information recorded on the address servo field 6 can be recognized using 
the die length of the pit called for by count, or the die length between pits. 

[0126] As explained above, with the gestalt of this operation, the exposure location of information 
light and the reference beam for record is moved so that the exposure location of information light 
and the reference beam for record may follow a predetermined period and one information record 
section 7 where it moves. Thereby, it is continued by irradiating a predetermined period and one 
information record section 7 information light and the reference beam for record. Therefore, 
according to the gestalt of this operation, only sufficient time amount to record information on the 
information record section 7 becomes possible [ irradiating information light and the reference beam 
for record in the information record section 7 ], without producing the gap with the exposure location 
of the information record section 7, information light, and the reference beam for record. 
Consequently, according to the gestalt of this operation, it becomes possible to record information on 
each information record section 7 using holography, rotating the record medium 1 which has two or 
more information record sections 7 using the semiconductor laser 43 which is the practical light 
source. 

[0127] Moreover, with the gestalt of this operation, the address servo field 6 is established in the 
record medium 1 . The positioning information for doubling the exposure location of the information 
light to the address information and each information record section 7 for identifying each 
information record section 7, the reference beam for record, and the reference beam for playback is 
recorded on the address servo field 6. An optical information record regenerative apparatus detects 
the address information recorded on the address servo field 6, and identifies each information record 
section 7. Therefore, according to the gestalt of this operation, it becomes possible to identify each 
information record section 7 easily. Moreover, an optical information record regenerative apparatus 
detects the positioning information recorded on the address servo field 6, and doubles the exposure 
location of information light, the reference beam for record, and the reference beam for playback to 
each information record section 7. Therefore, according to the gestalt of this operation, it becomes 
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possible to double easily the exposure location of information light, the reference beam for record, 
and the reference beam for playback to each information record section 7. 

[0128] Moreover, with the gestalt of this operation, the information light and the reference beam for 
record by which the phase of light was spatially modulated based on the information to record at the 
time of informational record are irradiated at the information recording layer 3 of a record medium 1, 
and information is recorded on the information recording layer 3 with the interference pattern by 
interference with information light and the reference beam for record. Moreover, at the time of 
informational playback, the reference beam for playback is irradiated at the information recording 
layer 3, the playback light and the reference beam for playback which are generated from the 
information recording layer 3 by this are piled up, a synthetic light is generated, this synthetic light is 
detected, and information is reproduced. 

[0129] Therefore, according to the gestalt of this operation, it is not necessary to separate playback 
light and the reference beam for playback at the time of informational playback. Therefore, at the 
time of informational record, it is not necessary to carry out incidence of information light and the 
reference beam for record to a record medium so that a predetermined include angle may be made 
mutually. With the gestah of this operation, exposure of information light, the reference beam for 
record, and the reference beam for playback and collection of playback light are actually performed 
from the same field side of the information recording layer 3 so that information light, the reference 
beam for record, the reference beam for playback, and playback light may be arranged in same axle. 
Therefore, according to the gestalt of this operation, the optical system for record and playback can 
be constituted small. 

[0130] Moreover, by the conventional playback approach, in order to separate playback light and the 
reference beam for playback and to detect only playback light, after carrying out incidence also of 
the reference beam for playback to the photodetector which detects playback light, there was a 
trouble that the SN ratio of playback information deteriorated. On the other hand, with the gestalt of 
this operation, since information is reproduced using playback light and the reference beam for 
playback, it is not said by the reference beam for playback that the SN ratio of playback information 
deteriorates. Therefore, according to the gestah of this operation, the SN ratio of playback 
information can be raised. 

[0131] Moreover, since it was made according to the gestalt of this operation to be completed by 
information light, the reference beams for record, and all the reference beams for playback so that it 
may be arranged in same axle and may become a minor diameter most in the same location, the 
configuration of the optical system for record and playback can be simplified. 
[0132] The optical information record regenerative apparatus conceming [the gestalt of the 2nd 
operation], next the gestalt of operation of the 2nd of this invention is explained. Drawing 20 is the 
top view showing the drive of the optical head in the optical information record regenerative 
apparatus conceming the gestalt of this operation. The gestalt of this operation differs from the 
gestalt of the 1st operation of the drive of an optical head. 

[0133] The optical head 40 in the gestalt of this operation has a fixed part 201, the 1st moving part 
202, and the 2nd moving part 203. The fixed part 201 is being fixed to the body of an optical 
information record regenerative apparatus. Two rails 221 prolonged in radial [ of a record medium 
1 ] (the vertical direction in drawing 20 ) are attached in the body of an optical information record 
regenerative apparatus. The 1st moving part 202 is supported by radial [ of a record medium 1 ] 
movable with these two rails 221. Moreover, the optical head 40 has the linear motor 222 made to 
move the 1st moving part 202 to radial [ of a record medium 1 ] to the body of an optical information 
record regenerative apparatus. 

[0134] Two rails 231 prolonged in the tangential direction (longitudinal direction in drawing 20 ) of 
a truck are attached in the 1st moving part 202. The 2nd moving part 203 is supported by the 
tangential direction of a truck movable with these two rails 231. Moreover, the optical head 40 has 
the linear motor 232 made to move the 2nd moving part 203 to the tangential direction of a truck to 
the 1st moving part 202. 

[0135] The support plate 204 which supports an objective lens 1 1 movable in the direction (direction 
which intersects perpendicularly with tiie space in drawing 20 ) perpendicular to the field of a record 
medium 1 is attached in the 2nd moving part 203. Moreover, the optical head 40 has the actuator 241 
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made to move an objective lens 11 in the direction perpendicular to the field of a record medium 1 to 
the 2nd moving part 203. 

[0136] With the optical head 40 in the gestalt of this operation, among record playback optical 
system, an objective lens 1 1 is attached in a support plate 204, and other most are prepared in the 
fixed part 201 . While leading the light LB from the optical system prepared in the fixed part 201 to 
an objective lens 11, the optical system for junction for leading the light which carried out incidence 
to the objective lens 1 1 fi-om the record-medium 1 side to the optical system established by the fixed 
part 201 is prepared for the 1st moving part 202 and 2nd moving part 203. It is fixed to the 1st 
moving part 202 by drawing 20 , and the mirror 223 which makes a part of optical system for 
junction is shown in it. 

[0137] With the optical head 40 in the gestalt of this operation, with an actuator 241, the location of 
an objective lens 1 1 can be changed in the direction perpendicular to the field of a record medium 1, 
and, thereby, a focus servo can be carried out to it. Moreover, with the optical head 40, with a linear 
motor 222, the location of an objective lens 1 1 can be changed to radial [ of a record medium 1 ], 
and, thereby, access and the tracking servo to a desired truck can be carried out to it. Moreover, with 
the optical head 40, the location of an objective lens 1 1 can be changed with a linear motor 232 in 
the tangential direction of a truck, i.e., the direction which meets a truck mostly. Thereby, control 
which the exposure location of information light and the reference beam for record is made to follow 
to the information record section 7 can be performed. A linear motor 232 corresponds to the 
exposure impaction efficiency means in this invention. 

[0138] An actuator 241 is driven by the focus servo circuit 86 in drawing 2 . A linear motor 222 is 
driven by the tracking servo circuit 87 and the sUde servo circuit 88 in drawing 2 . Moreover, a linear 
motor 232 is driven by the follow-up control circuit 94 in drawing 2 . 

[0139] In addition, with the gestalt of this operation, since the optical head 40 has the fimction of the 
driving gear 84 in drawing 2 , this driving gear 84 is not formed. Moreover, with the gestaU of this 
operation, it does not have the fiinction which amends the relative inclination of a record medium 1 
and the optical head 40, and the inclination amendment circuit 93 in drawing 2 is not formed. 
[0140] The configuration of others in the gestalt of this operation, an operation, and effectiveness are 
the same as the gestalt of the 1st operation. 

[0141] The optical information record regenerative apparatus concerning [the gestalt of the 3rd 
operation], next the gestalt of operation of the 3rd of this invention is explained. Drawing 21 is the 
explanatory view showing the important section of the record playback optical system in the optical 
information record regenerative apparatus concerning the gestalt of this operation. 
[0142] With reference to introduction and drawing 21 , the configuration of the record medium 
conceming the gestalt of this operation is explained. The record medium 301 concerning the gestalt 
of this operation has nothing and two or more trucks for disc-like Uke the record medium 1 in the 
gestalt of the 1st operation. Two or more address servo fields 306 are established in each truck at 
equal intervals. Between the adjacent address servo fields 306, one or more information record 
sections 307 are formed. 

[0143] As for two disc-like transparence substrates 302,304 formed of the polycarbonate etc., the 
information recording layer 303 prepared among these transparence substrates 302,304, and the 
information recording layer 303 in the transparence substrate 302, the record medium 301 is 
equipped with the protective layer 305 prepared so that the field of the opposite side might be 
adjoined. 

[0144] The information recording layer 303 is a layer on which information is recorded using 
holography, and is formed with the same hologram ingredient as the information recording layer 3 of 
the record medium 1 in the gestalt of the 1st operation. 

[0145] In this record medium 301, in the transparence substrate 302 of a protective layer 305, the 
field (field of the bottom in drawing 21 ) of the opposite side It is set to 1st field 301a to which 
incidence of the reference beam for record and the reference beam for playback is carried out, and 
outgoing radiation of the playback light is carried out, and the information recording layer 303 of the 
transparence substrate 304 has become 2nd field 301b to which incidence of the information Hght 
with which the field (field of the top in drawing 21 ) of the opposite side supported the information 
to record is carried out. 
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[0146] The embossing pit showing address information etc. is formed in the interface of the 
transparence substrate 302 and a protective layer 305 in the address servo field 306. In addition, a 
focus servo can also be performed using the interface of the transparence substrate 302 and a 
protective layer 305. 

[0147] In addition, as shown in drawing 22 , the embossing pit where a record medium 301 
expresses address information etc. in the address servo field 306 may be established in the interface 
of the transparence substrate 302 and the information recording layer 303. In this case, a protective 
layer 305 becomes unnecessary. 

[0148] Next, with reference to drawing 21 , the important section of the record playback optical 
system in the optical information record regenerative apparatus concerning the gestalt of this 
operation is explained. In record playback optical system, the objective lens 321 which counters the 
transparence substrate 304 side of a record medium 301, and the record medium 301 in this objective 
lens 321 have the quadrant wavelength plate 322 and polarization beam splitter 323 which were 
arranged in the opposite side sequentially fi-om the objective lens 321 side. A polarization beam 
spHtter 323 reflects S polarization, and has polarization beam sphtter side 323a which makes P 
polarization penetrate. Polarization beam splitter side 323a is making 45 degrees to the field of a 
record medium 301 . In the polarization beam splitter 323, the field of the right-hand side in drawing 
21 is information light plane-of-incidence 323b. Record playback optical system has the space 
optical modulator 327 further arranged on the optical path of the light which carries out incidence to 
information light plane-of-incidence 323b of a polarization beam splitter 323. By having the pixel of 
a large number arranged in the shape of a grid, for example, choosing the transparency condition and 
cut off state of light for every pixel, the space optical modulator 327 can modulate outgoing radiation 
Ixaminous intensity spatially, and can generate now the information light which supported 
information. As this space optical modulator 327, a liquid crystal device can be used, for example. 
[0149] In record playback optical system, the objective lens 331 which counters the protective layer 
305 side of a record medium 301, and the record medium 301 in this objective lens 331 have fiirther 
the quadrant wavelength plate 332, the polarization beam splitter 333, and photodetector 334 which 
were arranged in the opposite side sequentially fi-om the objective lens 331 side. A polarization beam 
spHtter 333 reflects S polarization, and has polarization beam splitter side 333a which makes P 
polarization penetrate. Polarization beam splitter side 333a is making 45 degrees to the field of a 
record medium 301. In the polarization beam spUtter 333, the field of the right-hand side in drawing 
21 is reference beam plane-of-incidence 333b. Record playback optical system has the phase space 
optical modulator 338 fiirther arranged on the optical path of the light which carries out incidence to 
reference beam plane-of-incidence 333b of a polarization beam splitter 333. The phase space optical 
modulator 338 has the pixel of a large number arranged in the shape of a grid, and can modulate the 
phase of light now spatially by choosing the phase of outgoing radiation light fi"om binary or three 
values or more for every pixel. 

[0150] A photodetector 334 has the pixel of a large number arranged in the shape of a grid, and can 
detect now the luminous intensity which received light for every pixel. As a photodetector 334, a 
CCD mold solid state image sensor, an MOS mold solid state image sensor, and a smart photosensor 
are used. 

[0151] Next, with reference to drawing 23 , the configuration of the whole record playback optical 
system in the optical information record regenerative apparatus concerning the gestalt of this 
operation is explained. 

[0152] First, the part about information light is explained among record playback optical system. 
Record playback optical system has the already explained objective lens 321, the quadrant 
wavelength plate 322, and the polarization beam splitter 323. Record playback optical system has the 
convex lens 324 fiirther arranged sequentially fi-om a polarization beam splitter 323 side on the 
optical path of the light which carries out incidence to information light plane-of-incidence 323b of a 
polarization beam splitter 323, the pinhole 325, the convex lens 326, and the space optical modulator 
327. 

[0153] The focal distance of a convex lens 324 and a convex lens 326 is equal. This focal distance is 
set to fs. The core of a convex lens 324, a pinhole 325, the core of a convex lens 326, and the image 
formation side of the space optical modulator 327 open spacing of a focal distance fs, and are 
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arranged. Therefore, it is condensed with a convex lens 326, and the parallel flux of light which 
passed the space optical modulator 327 serves as a minor diameter most in the location of a pinhole 
325, and passes through this pinhole 325. The light which passed through the pinhole 325 tums into 
light to diffuse, carries out incidence to a convex lens 324, serves as the parallel flux of light, and 
carries out incidence to information light plane-of-incidence 323b of a polarization beam splitter 
323. The image formation side of the space optical modulator 327 and the image surface [ **** ] 
351 are between a convex lens 324 and a polarization beam splitter 323, and are formed in the 
location which separated only the focal distance fs from the core of a convex lens 324. 
[0154] It is f=fl+f2, if distance between the core of a polarization beam spHtter 323 and the image 
surface 351 is set to fl, distance of the core of a polarization beam splitter 323 and the core of an 
objective lens 321 is set to f2 and the focal distance of an objective lens 321 is set to f The interface 
of the transparence substrate 302 and protective layer 305 in a record medium 301 is arranged in the 
location which separated only the focal distance f from the core of an objective lens 321. By 
considering as such a configuration, it becomes possible to arrange the space optical modulator 327 
in the location distant from the objective lens 321, and the degree of freedom of a design of optical 
system increases. 

[0155] Next, the part about the reference beam for record, the reference beam for playback, and 
playback light is explained among record playback optical system. Record playback optical system 
has the already explained objective lens 331, the quadrant wavelength plate 332, the polarization 
beam splitter 333, and the photodetector 334. Record playback optical system has the polarization 
beam spHtter 335 fiirther arranged on the optical path of the light which carries out incidence to 
reference beam plane-of-incidence 333b of a polarization beam splitter 333. A polarization beam 
splitter 335 is arranged in parallel with polarization beam splitter side 333a of a polarization beam 
splitter 333, reflects S polarization, and has polarization beam splitter side 335a which makes P 
polarization penetrate. 

[0156] Record playback optical system has fiirther the convex lens 336, the concave lens 337, and 
the phase space optical modulator 338 which have been arranged sequentially from a polarization 
beam splitter 335 side at the bottom in drawing 23 of a polarization beam splitter 335. The phase 
space optical modulator 338 is a reflective mold. The image formation side of the phase space 
optical modulator 338 and the image surface [ **** ] 352 are formed between a polarization beam 
spHtter 335 and a polarization beam splitter 333. 

[0157] The distance between the core of a polarization beam spHtter 333 and the image surface 352 
is fl equally to the distance between the core of a polarization beam splitter 323, and the image 
surface 351. The distance of the core of a polarization beam splitter 333 and the core of an objective 
lens 331 is f2 equally to the distance of the core of a polarization beam spHtter 323, and the core of 
an objective lens 321. The focal distance of an objective lens 331 is f equally to the focal distance of 
an objective lens 321. The interface of the transparence substrate 302 and protective layer 305 in a 
record medium 301 is arranged in the location which separated only the focal distance f from the 
core of an objective lens 331. By considering as such a configuration, it becomes possible to arrange 
the phase space optical modulator 338 in the location distant from the objective lens 331, and the 
degree of freedom of a design of optical system increases. 

[0158] Record playback optical system has the mirror 339 further arranged in the top in drawing 23 
of a polarization beam splitter 335 so that 90 degrees may be made to polarization beam splitter side 
335a, and this mirror 339 and the mirror 340 arranged in parallel. 

[0159] Next, the part common to information light, the reference beam for record, and the reference 
beam for playback is explained among record playback optical system. Record playback optical 
system has the collimator lens 343 arranged in order [ side / semiconductor laser 342 ] on the optical 
path of the semiconductor laser 342 which carries out outgoing radiation of the laser beam of the 
coherent linearly polarized light, and the Hght by which outgoing radiation is carried out from this 
semiconductor laser 342, the mirror 344, the optical element 345 for rotatory polarization, and the 
polarization beam splitter 346. As an optical element 345 for rotatory polarization, 1/2 wavelength 
plate or a rotatory-polarization plate is used, for example. A polarization beam splitter 346 reflects S 
polarization, and has polarization beam splitter side 346a which makes P polarization penetrate. 
[0160] In addition, in drawing 21 , in order to show intelligibly the important section of the record 
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playback optical system shown in drawing 23 , the space optical modulator 327 has been arranged in 
the location of the image surface 351, and the phase space optical modulator 338 was expressed as a 
transparency mold, and is arranged in the location of the image surface 352. 

[0161] Next, the outline of an operation of the record playback optical system shown in drawing 23 
is explained. Semiconductor laser 342 carries out outgoing radiation of the light of the linearly 
polarized light of S polarization or P polarization. A collimator lens 343 carries out and carries out 
outgoing radiation of the outgoing radiation light of semiconductor laser 342 to the parallel flux of 
light. Outgoing radiation of the optical element 345 for rotatory polarization is carried out from a 
collimator lens 343, it carries out the rotatory polarization of the light reflected by the mirror 344, 
and carries out outgoing radiation of the light containing S polarization component and P 
polarization component. 

[0162] Among the outgoing radiation light of the optical element 345 for rotatory polarization, S 
polarization component is reflected by polarization beam splitter side 346a of a polarization beam 
splitter 346, incidence is carried out to the space optical modulator 327, by the space optical 
modulator 327, luminous intensity is modulated spatially and information light is generated. From 
the space optical modulator 327, a convex lens 326, a pinhole 325, and a convex lens 324 are passed 
in order, it is reflected by polarization beam splitter side 323a of a polarization beam splitter 323, 
and incidence of the information light by which outgoing radiation is carried out is carried out to the 
quadrant wavelength plate 322. It becomes the light of the circular polarization of Ught, and is 
condensed with an objective lens 321, and the information light which passed the quadrant 
wavelength plate 322 is irradiated by the record mediimi 301, converging so that it may become a 
minor diameter most on the interface of the transparence substrate 302 and a protective layer 305. In 
addition, spatial filtering may be performed in the optical system which consists of a convex lens 
326, a pinhole 325, and a convex lens 324. 

[0163] On the other hand, among the outgoing radiation light of the optical element 345 for rotatory 
polarization, polarization beam splitter side 346a of a polarization beam splitter 346 is penetrated, it 
is reflected by the mirror 340,339, and P polarization component penetrates polarization beam 
splitter side 335a of a polarization beam splitter 335, and it carries out incidence to the phase space 
optical modulator 338 as the parallel flux of Hght through a convex lens 336 and a concave lens 337. 
The phase space optical modulator 338 modulates the phase of light spatially by setting the phase of 
outgoing radiation light as either of two values from which only pi (rad) differs mutually for every 
pixel. The light modulated by the phase space optical modulator 338 turns into a reference beam for 
record, or a reference beam for playback. The phase space optical modulator 338 rotates the 90 
degrees of the polarization directions of outgoing radiation light to the polarization direction of 
incident light fiirther. Therefore, the outgoing radiation light of the phase space optical modulator 
338 turns into hght of S polarization. Through a concave lens 337 and a convex lens 336, it is 
reflected by polarization beam splitter side 335a of a polarization beam splitter 335, it is further 
reflected by polarization beam splitter side 333a of a polarization beam splitter 333, and incidence of 
the outgoing radiation light of the phase space optical modulator 338 is carried out to the quadrant 
wavelength plate 332. It becomes the light of the circular polarization of light, and is condensed with 
an objective lens 33 1, and the light which passed the quadrant wavelength plate 332 is irradiated by 
the record medium 301, converging so that it may become a minor diameter most on the interface of 
the transparence substrate 302 and a protective layer 305. 

[0164] The retum Hght which the Hght irradiated by the record medium 301 reflects and produces 
from an objective lens 331 in the interface of the transparence substrate 302 and a protective layer 
305, Or the playback light generated from the information recording layer 303 according to the 
reference beam for playback irradiated by the record medium 301 from the objective lens 331 It 
becomes the parallel flux of light and the quadrant wavelength plate 332 is passed, it becomes the 
light of P polarization, polarization beam splitter side 333a of a polarization beam splitter 333 is 
passed [ an objective lens 331 is passed, ], and incidence is carried out to a photodetector 334. 
[0165] In addition, in a configuration as the record medium 301 showed drawing 22 , both the light 
from an objective lens 321 and the light from an objective lens 331 are irradiated by the record 
medium 301, converging so that it may become with a minor diameter most on the interface of the 
transparence substrate 302 and the information recording layer 303. 
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[0166] Next, with reference to drawing 24 , the configuration of the optical information record 
regenerative apparatus concerning the gestalt of this operation is explained. This optical information 
record regenerative apparatus 310 is equipped with optical head lower 40 A, optical head up 40B, and 
fixed part 40C instead of the optical head 40 in the optical information record regenerative apparatus 
10 concerning the gestalt of the 1st operation shown in drawing 2 , and the driving gear 84. Optical 
head lower 40A collects playback light while it is arranged at the record-medium 301 bottom and 
irradiates the reference beam for record, or the reference beam for playback to a record medium 301. 
Optical head up 40B is arranged at the record-medium 301 bottom, and irradiates information light 
to a record medium 301. Fixed part 40C is being fixed to the body of the optical information record 
regenerative apparatus 310. 

[0167] An objective lens 331, the quadrant wavelength plate 332, a polarization beam splitter 333, a 
photodetector 334, a polarization beam splitter 335, the convex lens 336, the concave lens 337, the 
phase space optical modulator 338, and the mirror 339 are contained among the components of the 
record playback optical system shown in drawing 23 by optical head lower 40 A. An objective lens 
321, the quadrant wavelength plate 322, a polarization beam splitter 323, the convex lens 324, the 
pinhole 325, the convex lens 326, and the space optical modulator 327 are contained among the 
record playback optical system shown in drawing 23 by optical head up 40B. Semiconductor laser 
342, a collimator lens 343, the mirror 344, the optical element 345 for rotatory polarization, the 
polarization beam splitter 346, and the mirror 340 are contained by fixed part 40C. 
[0168] Optical head lower 40A and optical head up 40B are driven maintaining the physical 
relationship which counters on both sides of a record medium 301 with the drive of the optical head 
40 shown in drawing 20 , and the same drive, respectively. With the gestalt of this operation, since 
optical head lower 40A and optical head up 40B have the function of the driving gear 84 in drawin g 
2 , respectively, this driving gear 84 is not formed. Moreover, with the gestalt of this operation, it 
does not have the function which amends a relative inclination with a record medium 301, optical 
head lower 40A, and optical head up 40B, and the inclination amendment circuit 93 in drawing 2 is 
not formed. The circuitry of others in the optical information record regenerative apparatus 310 is the 
same as that of the optical information record regenerative apparatus 10 shown in drawing 2 . 
[0169] In optical head lower 40 A and optical head up 40B in the gestalt of this operation, with the 
actuator 241 in dravnng 20 , the location of an objective lens 321,331 can be changed in the direction 
perpendicular to the field of a record medium 301, and, thereby, a focus servo can be carried out to 
it. Moreover, in optical head lower 40A and optical head up 40B, with the linear motor 222 in 
drawing 20 , the location of an objective lens 321,331 can be changed to radial [ of a record medium 
301 ], and, thereby, access and the tracking servo to a desired truck can be carried out to it. 
Moreover, in optical head lower 40A and optical head up 40B, the location of an objective lens 
321,331 can be changed with a linear motor 232 in the tangential direction of a truck, i.e., the 
direction which meets a truck mostly. Thereby, control which the exposure location of information 
light and the reference beam for record is made to follow to the information record section 307 can 
be performed. 

[0170] In addition, semiconductor laser 342, the space optical modulator 327, and the phase space 
optical modulator 338 are controlled by the controller 90 in drawing 24 . The controller 90 holds the 
information on two or more modulation pattems for modulating the phase of light spatially in the 
phase space optical modulator 338. Moreover, a control unit 91 can choose the modulation pattern of 
arbitration now from two or more modulation pattems. And a controller 90 gives the information on 
the modulation pattem chosen by the modulation pattern or control unit 91 which oneself chose 
according to predetermined conditions to the phase space optical modulator 338, and the phase space 
optical modulator 338 modulates the phase of light spatially by the corresponding modulation pattem 
according to the information on the modulation pattem given fi-om a controller 90. 
[0171] Next, at the time of a servo, at the time of informational record, it divides at the time of 
informational playback, and an operation of the optical information record regenerative apparatus 
concerning the gestalt of this operation is explained in order. 

[0172] First, the operation at the time of a servo is explained with reference to drawing 23 and 
drawing 25 . Drawing 25 is the explanatory view showing the condition of the important section of 
the record playback optical system at the time of a servo. As for the space optical modulator 327, all 
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pixels are made into a cut off state at the time of a servo. The phase space optical modulator 338 is 
set up so that all the light that passes each pixel may become the same phase. The output of the 
outgoing radiation light of semiconductor laser 342 is set as the low-power output for playback. In 
addition, a controller 90 is considered as the above-mentioned setup, while the timing to which the 
outgoing radiation light of an objective lens 331 passes through the address servo field 306 is 
predicted based on the basic clock reproduced from the regenerative signal RF and the outgoing 
radiation light of an objective lens 331 passes through the address servo field 306. 
[0173] By the collimator lens 343, light by which outgoing radiation was carried out from 
semiconductor laser 342 is made into the parallel flux of light, and it passes a mirror 344 and the 
optical element 345 for rotatory polarization, and they carry out incidence to a polarization beam 
splitter 346. It is reflected by polarization beam splitter side 346a, and S polarization component of 
the light which carried out incidence to the polarization beam splitter 346 is intercepted by the space 
optical modulator 327. 

[0174] P polarization component of the light which carried out incidence to the polarization beam 
splitter 346 penetrates polarization beam splitter side 346a, passes a mirror 340,339, penetrates 
polarization beam splitter side 335a of a polarization beam splitter 335, passes a convex lens 336 and 
a concave lens 337, and they carry out incidence to the phase space optical modulator 338. Since the 
phase space optical modulator 338 rotates the 90 degrees of the polarization directions of outgoing 
radiation light to the polarization direction of incident light, the outgoing radiation light of the phase 
space optical modulator 338 tums into S polarization. A concave lens 337 and a convex lens 336 are 
passed, and it is reflected by polarization beam splitter side 335a of a polarization beam spHtter 335, 
and fiuther, it is reflected by polarization beam splitter side 333a of a polarization beam splitter 333, 
and incidence of the outgoing radiation light of the phase space optical modulator 338 is carried out 
to the quadrant wavelength plate 332. It becomes the Ught of the circular polarization of Hght, and is 
condensed with an objective lens 331, and the hght which passed the quadrant wavelength plate 332 
is irradiated by the record medium 301, converging so that it may become a minor diameter most on 
the interface of the transparence substrate 302 and a protective layer 305. 

[0175] The retum light which the light irradiated by the record medium 301 reflects and produces 
from an objective lens 33 1 in the interface of the transparence substrate 302 and a protective layer 
305 serves as the parallel flux of light, passes the quadrant wavelength plate 332, it tums into Ught of 
P polarization, passes [ an objective lens 331 is passed, ] polarization beam splitter side 333a of a 
polarization beam splitter 333, and it carries out incidence to a photodetector 334. Based on the 
output of this photodetector 334, focal error signal FE, the tracking error signal TE, and a 
regenerative signal RF are generated by the detector 85. And while a focus servo and a tracking 
servo are performed based on these signals, playback of a basic clock and distinction of the address 
are performed. 

[0176] In addition, in a setup at the time of the above-mentioned servo, the configuration of optical 
head lower 40A becomes being the same as that of the configuration of the optical head the record 
over the usual optical disk, and for playback. Therefore, the optical information record regenerative 
apparatus in the gestalt of this operation can also perform record and playback using the usual optical 
disk. 

[0177] Next, with reference to drawing 23 and drawing 26 , the operation at the time of 
informational record is explained. Drawing 26 is the explanatory view showing the condition of the 
important section of the record playback optical system at the time of record. At the time of record, 
the space optical modulator 327 chooses a transparency condition (henceforth ON), and a cut off 
state (henceforth OFF) for every pixel according to the information to record, modulates the passing 
luminous intensity spatially and generates information light. The phase space optical modulator 338 
generates the reference beam for record which modulates the phase of light spatially and by which 
the phase was modulated spatially to the passing light by giving phase contrast 0 (rad) or pi (rad) 
altematively on the basis of a predetermined phase for every pixel according to a predetermined 
modulation pattern. 

[0178] A controller 90 gives the information on the modulation pattern chosen by the modulation 
pattem or control unit 91 which oneself chose according to predetermined conditions to the phase 
space optical modulator 338, and the phase space optical modulator 338 modulates the phase of the 
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passing light spatially according to the information on the modulation pattern given from a controller 
90. 

[0179] The output of the outgoing radiation light of semiconductor laser 342 is made into the high 
power for record in pulse. In addition, a focus servo and a tracking servo are not performed for the 
period when the outgoing radiation light of an objective lens 321,331 passes through fields other 
than address servo field 306 xmder control by the controller 90. 

[0180] By the collimator lens 343, light by which outgoing radiation was carried out from 
semiconductor laser 342 is made into the parallel flux of light, and it passes a mirror 344 and the 
optical element 345 for rotatory polarization, and they carry out incidence to a polarization beam 
splitter 346. It is reflected by polarization beam splitter side 346a, and S polarization component of 
the light which carried out incidence to the polarization beam splitter 346 passes the space optical 
modulator 327, and according to the information recorded in that case, luminous intensity is 
modulated spatially and it serves as information hght. A convex lens 326, a pinhole 325, and a 
convex lens 324 are passed in order, it is reflected by polarization beam splitter side 323a of a 
polarization beam splitter 323, and incidence of this information light is carried out to the quadrant 
wavelength plate 322. It becomes the light of the circular polarization of light, and is condensed with 
an objective lens 321, and the information light which passed the quadrant wavelength plate 322 is 
irradiated by the record medium 301, converging so that it may become a minor diameter most on 
the interface of the transparence substrate 302 and a protective layer 305. As shown in drawing 26 , 
information light passes the information recording layer 303, converging into a record mediimi 301. 
[0181] P polarization component of the light which carried out incidence to the polarization beam 
splitter 346 penetrates polarization beam splitter side 346a, passes a mirror 340,339, penetrates 
polarization beam splitter side 335a of a polarization beam splitter 335, passes a convex lens 336 and 
a concave lens 337, and they carry out incidence to the phase space optical modulator 338, and the 
phase of light is modulated spatially and it serves as a reference beam for record. Since the reference 
beam for record by which outgoing radiation was carried out from the phase space optical modulator 
338 is S polarization, after it passes a concave lens 337 and a convex lens 336, it is reflected by 
polarization beam splitter side 335a of a polarization beam splitter 335, and fiirther, it is reflected by 
polarization beam splitter side 333a of a polarization beam splitter 333, and incidence of it is carried 
out to the quadrant wavelength plate 332. It becomes the light of the circular polarization of light, 
and is condensed with an objective lens 331, and the reference beam for record which passed the 
quadrant wavelength plate 332 is irradiated by the record medium 301, converging so that it may 
become a minor diameter most on the interface of the transparence substrate 302 and a protective 
layer 305. As shown in drawing 26 , the reference beam for record passes the information recording 
layer 303, emitting in a record medium 301. 

[0182] Thus, at the time of record, to the information recording layer 303, information light and the 
reference beam for record are irradiated in [ side / opposite / field ] same axle, and mutually, they are 
converged so that it may become a minor diameter most in the same location (on the interface of the 
transparence substrate 302 and a protective layer 305). In the information recording layer 303, when 
information light and the reference beam for record interfere, an interference pattern is formed and 
the output of the outgoing radiation light of semiconductor laser 342 tums into high power for 
record, this interference pattern is recorded in volume in the information recording layer 303, and the 
hologram of a reflective mold (Lippmann mold) is formed. 

[0183] With the gestalt of this operation, multiplex record of two or more information can be carried 
out with phase-encoding multiplex system in the same part of the information recording layer 303 by 
[ which are recorded ] changing the modulation pattern of the phase of the reference beam for record 
for every information. 

[0184] Moreover, it is also possible to carry out multiplex record of two or more data with the gestalt 
of this operation using the approach of shift muUiplexing (shift multiplexing). Shift multiplexing is 
the approach of forming two or more hologram formation fields corresponding to each information 
to the information recording layer 303, so that it may shift horizontal little by little mutually and a 
part may lap, and carrying out multiplex record of two or more information. 

[0185] The multiplex record by phase-encoding multiplex system and the multiplex record by shift 
multiplexing can also use only either, and can also use it together. 
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[0186] Next, with reference to drawing 23 and drawing 27 , the operation at the time of 
informational playback is explained. Drawing 27 is the explanatory view showing the condition of 
the important section of the record playback optical system at the time of playback. As for the space 
optical modulator 327, all pixels are made into a cut off state at the time of playback. The phase 
space optical modulator 338 generates the reference beam for playback which modulates the phase 
of light spatially and by which the phase was modulated spatially to the passing light by giving phase 
contrast 0 (rad) or pi (rad) alternatively on the basis of a predetermined phase for every pixel 
according to a predetermined modulation pattern. 

[0187] A controller 90 gives the information on the modulation pattem chosen by the modulation 
pattem or control unit 91 which oneself chose according to predetermined conditions to the phase 
space optical modulator 338, and the phase space optical modulator 338 modulates the phase of the 
passing light spatially according to the information on the modulation pattem given from a controller 
90. 

[0188] The output of the outgoing radiation light of semiconductor laser 342 is made into the low- 
power output for playback. In addition, a focus servo and a tracking servo are not performed for the 
period when the outgoing radiation hght of an objective lens 321,331 passes through fields other 
than address servo field 306 under control by the controller 90. 

[0189] By the collimator lens 343, light by which outgoing radiation was carried out from 
semiconductor laser 342 is made into the parallel flux of light, and it passes a mirror 344 and the 
optical element 345 for rotatory polarization, and they carry out incidence to a polarization beam 
splitter 346. It is reflected by polarization beam splitter side 346a, and S polarization component of 
the light which carried out incidence to the polarization beam spUtter 346 is intercepted by the space 
optical modulator 327. 

[0190] P polarization component of the light which carried out incidence to the polarization beam 
splitter 346 penetrates polarization beam splitter side 346a, passes a mirror 340,339, penetrates 
polarization beam splitter side 335a of a polarization beam splitter 335, passes a convex lens 336 and 
a concave lens 337, and they carry out incidence to the phase space optical modulator 338, and the 
phase of light is modulated spatially and it serves as a reference beam for playback. Since the 
reference beam for playback by which outgoing radiation was carried out from the phase space 
optical modulator 338 is S polarization, after it passes a concave lens 337 and a convex lens 336, it is 
reflected by polarization beam splitter side 335a of a polarization beam spHtter 335, and further, it is 
reflected by polarization beam splitter side 333a of a polarization beam splitter 333, and incidence of 
it is carried out to the quadrant wavelength plate 332. It becomes the light of the circular polarization 
of light, and is condensed with an objective lens 331, and the reference beam for playback which 
passed the quadrant wavelength plate 332 is irradiated by the record medium 301, converging so that 
it may become a minor diameter most on the interface of the transparence substrate 302 and a 
protective layer 305. As shown in drawing 27 , the reference beam for playback passes the 
information recording layer 303, emitting in a record mediiun 301. 

[0191] In the information recording layer 303, the playback light corresponding to the information 
light at the time of record occurs by irradiating the reference beam for playback. Emitting, after 
going on to the transparence substrate 302 side and becoming a minor diameter most on the interface 
of the transparence substrate 302 and a protective layer 305, converging, outgoing radiation of this 
playback light is carried out from a record medium 301, and it serves as the parallel flux of light, 
passes the quadrant wavelength plate 332, it tums into light of P polarization, passes [ an objective 
lens 33 1 is passed, ] polarization beam splitter side 333a of a polarization beam splitter 333, and it 
carries out incidence to a photodetector 334. 

[0192] On a photodetector 334, image formation of the pattem of ON by the space optical modulator 
327 at the time of record and OFF is carried out, and information is reproduced by detecting this 
pattem. In addition, when the modulation pattem of the reference beam for record is changed and 
multiplex record of two or more information is carried out at the information recording layer 303, 
only the information corresponding to the modulation pattem of the reference beam for playback is 
reproduced among two or more information. 

[0193] Thus, at the time of playback, the reference beam for playback converged so that it may 
become a minor diameter most on the interface of the transparence substrate 302 and a protective 
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layer 305 is irradiated to a record medium 301 . And exposure of the reference beam for playback and 
collection of playback light are performed from the incidence side of the reference beam for record 
in a record medium 301, 2ind the reference beam for playback and playback light are arranged in 
same axle. 

[0194] With the gestalt of this operation, the exposure location of information light and the reference 
beam for record is moved so that the exposure location of information light and the reference beam 
for record may follow optical head up 40B and optical head lower 40A in a predetermined period 
and one information record section 307 where it moves at the time of informational record. Thereby, 
it is continued by irradiating a predetermined period and one information record section 307 
information light and the reference beam for record. 

[0195] Since it was made according to the gestalt of this operation to be completed by information 
light, the reference beams for record, and all the reference beams for playback so that it may be 
arranged in same axle and may become a minor diameter most in the same location, the 
configuration of the optical system for record and playback can be simplified. 
[0196] Moreover, information light can support information with the gestalt of this operation using 
the whole cross section of the flux of light, and playback light can support information with it 
similarly using the whole cross section of the flux of light. 

[0197] While being able to perform informational record and playback using holography according 
to the gestalt of this operation from these things, it becomes possible to simplify the configuration of 
the optical system for record and playback, without decreasing amount of information. 
[0198] Moreover, the positioning field (an address servo field 306) where the information for 
doubling the location of information light, the reference beam for record, and the reference beam for 
playback with a record medium 301 is recorded prepares, and he is trying to irradiate with the gestalt 
of this operation, making it converge so that record playback optical system may serve as a minor 
diameter most in the location where information light, the reference beam for record, and the 
reference beam for playback were prepared in the positioning field to the record medium 301. 
Thereby, like the reference beam for record, and the reference beam for playback, the light 
converged so that it may become a minor diameter most in the location in which the positioning field 
was established is irradiated to a positioning field, and positioning of information light, the reference 
beam for record, and the reference beam for playback is attained by detecting the return light from a 
positioning field using the information recorded on the positioning field. Therefore, according to the 
gestalt of this operation, it becomes possible to perform positioning of the information light to a 
record medium 301, the reference beam for record, and the reference beam for playback with a 
sufficient precision, without complicating the configuration of record playback optical system. 
[0199] Moreover, according to the gestalt of this operation, since the positioning field has been 
arranged to the incidence side of the reference beam for record to the information recording layer 
303, the return light from a positioning field does not pass the information recording layer 303. 
Therefore, the light used for positioning can prevent that it is disturbed by the information recording 
layer 303 and the exactness of reproduction of the information for positioning falls. 
[0200] The configuration of others in the gestalt of this operation, an operation, and effectiveness are 
the same as the gestalt of the 1st operation, or the gestalt of the 2nd operation. 
[0201] The optical information record regenerative apparatus conceming [the gestalt of the 4th 
operation], next the gestalt of operation of the 4th of this invention is explained. Drawing 28 is the 
explanatory view showing the configuration of the whole record playback optical system in the 
optical information record regenerative apparatus conceming the gestalt of this operation. 
[0202] The gestalt of this operation modulates the phase of light spatially based on the information to 
record, and generates information light. In the record playback optical system in the gestalt of this 
operation, the phase space optical modulator 347 is formed instead of the space optical modulator 
327 in drawing 23 , and the shutter 348 which chooses the transparency condition and cut off state of 
light between this phase space optical modulator 347 and polarization beam splitter 346 is formed 
fiuther. The phase space optical modulator 347 has the pixel of a large number arranged in the shape 
of a grid, and can modulate the phase of light now spatially by choosing the phase of outgoing 
radiation light from binary or three values or more for every pixel. As this phase space optical 
modulator 347, a liquid crystal device can be used, for example. Moreover, a liquid crystal device 
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can be used also for a shutter 348. 

[0203] Next, at the time of a servo, at the time of informational record, it divides at the time of 
informational playback, and an operation of the optical information record regenerative apparatus 
concerning the gestalt of this operation is explained in order. 

[0204] First, the operation at the time of a servo is explained. A shutter 348 is made into a cut off 
state at the time of a servo. The operation of others at the time of a servo is the same as that of the 
gestalt of the 3rd operation. 

[0205] Next, the operation at the time of the record in the case of recording information with 
reference to drawing 29 using the information light by which the phase was modulated spatially, and 
the reference beam for record by which a phase is not modulated spatially is explained. Drawing 29 
is the explanatory view showing the condition of the important section of the record playback optical 
system at the time of record. At the time of record, a shutter 348 is made into a transparency 
condition and the phase space optical modulator 347 modulates the phase of light spatially according 
to the information to record by choosing the phase of outgoing radiation light from binary or three 
values or more for every pixel. In order to simplify explanation, here, the phase space optical 
modulator 347 The phase contrast over the 1st phase and criteria phase from which the phase 
contrast over a predetermined criteria phase is set to +pi/2 (rad) for every pixel the phase of outgoing 
radiation light - The phase of light shall be spatially modulated by setting it as either of the 2nd 
phase used as pi/2 (rad). The phase contrast of the 1st phase and the 2nd phase is pi (rad). Thus, the 
information light by which the phase was modulated spatially is generated. In addition, in 
information light, reinforcement falls locally in the boundary part of the pixel of the 1st phase, and 
the pixel of the 2nd phase. 

[0206] Like the gestalt of the 3rd operation, it is condensed with an objective lens 321, and 
information light is irradiated by the record medium 301, converging so that it may become a minor 
diameter most on the interface of the transparence substrate 302 and a protective layer 305, And 
information light passes the information recording layer 303, converging into a record medium 301. 
[0207] Here, the phase space optical modulator 338 shall not modulate the phase of light spatially, 
but shall generate the reference beam for record as the 1st phase from which the phase contrast over 
a predetermined criteria phase is set to +pi/2 (rad) in the phase of the outgoing radiation light of all 
pixels. In addition, the phase space optical modulator 338 is good also considering the phase of the 
outgoing radiation light of all pixels as the 2nd phase, and good also as a different fixed phase from 
both the 1st phase and the 2nd phase. 

[0208] The 1st phase is expressed with a notation "+" and the notation expresses the 2nd phase in 
drawing 29 . Moreover, strong maximum is expressed with "1" and the strong minimum value "0" 
expresses in drawing 29 R> 9. 

[0209] Like the gestalt of the 3rd operation, it is condensed with an objective lens 331, and the 
reference beam for record is irradiated by the record mediimi 301, converging so that it may become 
a minor diameter most on the interface of the transparence substrate 302 and a protective layer 305. 
And the reference beam for record passes the information recording layer 303, emitting in a record 
medium 301. 

[0210] Like the gestalt of the 3rd operation, in the information recording layer 303, when 
information light and the reference beam for record interfere, an interference pattern is formed and 
the output of the outgoing radiation light of semiconductor laser 342 tums into high power for 
record, this interference pattern is recorded in volume in the information recording layer 303, and the 
hologram of a reflective mold (Lippmann mold) is formed. 

[021 1] Next, with reference to drawing 30 , the operation at the time of playback of the information 
recorded using the information light by which the phase was modulated spatially, and the reference 
beam for record by which a phase is not modulated spatially is explained. Drawing 30 is the 
explanatory view showing the condition of the important section of the record playback optical 
system at the time of playback. A shutter 348 is made into a cut off state at the time of playback. 
Moreover, the phase space optical modulator 338 does not modulate the phase of light spatially, but 
generates the reference beam for playback as the 1st phase from which the phase contrast over a 
predetermined criteria phase is set to +pi/2 (rad) in the phase of the outgoing radiation light of all 
pixels. In addition, how to express the phase in drawing 30 and reinforcement is the same as that of 
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drawing 29 . 

[0212] Like the gestalt of the 3rd operation, it is condensed with an objective lens 331, and the 
reference beam for playback is irradiated by the record medium 301, converging so that it may 
become a minor diameter most on the interface of the transparence substrate 302 and a protective 
layer 305. And the reference beam for playback passes the information recording layer 303, emitting 
in a record medium 301. 

[0213] In the information recording layer 303, the playback light corresponding to the information 
light at the time of record occurs by irradiating the reference beam for playback. The phase of light is 
spatially modulated like the information light at the time of record by this playback light. Emitting, 
after going on to the transparence substrate 302 side and becoming a minor diameter most on the 
interface of the transparence substrate 302 and a protective layer 305, converging, outgoing radiation 
of the playback light is carried out from a record medium 301, and it passes an objective lens 331, 
serves as the parallel flux of light, passes polarization beam splitter side 333a of the quadrant 
wavelength plate 332 and a polarization beam splitter 333, and it carries out incidence to a 
photodetector 334. 

[0214] Moreover, being reflected on the interface of the transparence substrate 302 and a protective 
layer 305, and emitting, outgoing radiation of a part of reference beam for playback irradiated by the 
record medium 301 is carried out from a record medium 301, and it passes an objective lens 331, 
serves as the parallel flux of light, passes polarization beam splitter side 333a of the quadrant 
wavelength plate 332 and a polarization beam splitter 333, and it carries out incidence to a 
photodetector 334. 

[0215] Playback light and the reference beam for playback reflected on the interface of the 
transparence substrate 302 and a protective layer 305 pile up in fact, a synthetic light is generated, 
and this synthetic light is received by the photodetector 334. A synthetic light tums into light by 
which reinforcement was modulated spatially corresponding to tiie recorded information. Therefore, 
by the photodetector 334, the two-dimensional pattern of synthetic luminous intensity is detected, 
and, thereby, information is reproduced. 

[0216] Here, drawing 3 1 is referred to and the playback light at the time of above-mentioned 
playback, the reference beam for playback, and a synthetic light are explained in detail. In drawing 
31 , in the phase of playback light, and (c), the reinforcement of the reference beam for playback and 
(d) express the phase of the reference beam for playback, and (e) expresses [ (a) / playback luminous 
intensity and (b) ] synthetic luminous intensity. As for drawing 3 1 , the phase contrast over the 1st 
phase and criteria phase from which the phase contrast over a criteria phase is set to +pi/2 (rad) the 
phase for every pixel of information light - The example of an about is shown when it is set as either 
of the 2nd phase used as pi/2 (rad). Therefore, in the example shown in drawing 3 1 , the phase for 
every pixel of playback light turns into the 1st phase or the 2nd phase like information light. 
Moreover, all the phases for every pixel of the reference beam for playback are the 1st phase. Here, 
if playback luminous intensity and the reinforcement of the reference beam for playback are equal, 
as shown in drawing 3 1 (e), by the pixel from which synthetic luminous intensity becomes larger 
than playback luminous intensity and the reinforcement of the reference be£im for playback in the 
pixel from which the phase of playback light tums into the 1st phase, and the phase of playback light 
tums into the 2nd phase, synthetic luminous intensity serves as zero theoretically. 
[0217] Next, the operation at the time of the record in the case of recording information with 
reference to drawing 32 using the information light by which the phase was modulated spatially, and 
the reference beam for record by which the phase was modulated spatially is explained. Drawing 32 
is the explanatory view showing the condition of the important section of the record playback optical 
system at the time of record. At the time of record, a shutter 348 is made into a transparency 
condition and the phase space optical modulator 347 modulates the phase of light spatially according 
to the information to record by choosing the phase of outgoing radiation light from binary or three 
values or more for every pixel. Here, in order to simplify explanation, the phase space optical 
modulator 347 shall modulate the phase of light spatially by setting the phase of outgoing radiation 
light to the 1st phase or the 2nd phase for every pixel. Thus, the information light by which the phase 
was modulated spatially is generated. 

[0218] Like the gestalt of the 3rd operation, it is condensed with an objective lens 321, and 
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information light is irradiated by the record medium 301, converging so that it may become a minor 
diameter most on the interface of the transparence substrate 302 and a protective layer 305. And 
information light passes the information recording layer 303, converging into a record medium 301. 
[0219] The phase space optical modulator 338 modulates the phase of light spatially by choosing the 
phase of outgoing radiation light from binary or three values or more for every pixel. Here, the phase 
space optical modulator 338 the phase of outgoing radiation light for every pixel A predetermined 
criteria phase, The phase contrast over the 1st phase from which the phase contrast over a criteria 
phase is set to +pi/2 (rad), and a criteria phase - The phase of light shall be spatially modulated by 
setting it as either of the 2nd phase used as pi/2 (rad). The notation "0" expresses the criteria phase in 
drawing 32 . How to express the phase of others in drawing 32 and reinforcement is the same as that 
of drawing 29 . In addition, in the reference beam for record, reinforcement falls locally in the part 
from which a phase changes. 

[0220] Like the gestalt of the 3rd operation, it is condensed with an objective lens 331, and the 
reference beam for record is irradiated by the record medium 301, converging so that it may become 
a minor diameter most on the interface of the transparence substrate 302 and a protective layer 305. 
And the reference beam for record passes the information recording layer 303, emitting in a record 
medium 301. 

[0221] Like the gestalt of the 3rd operation, in the information recording layer 303, when 
information light and the reference beam for record interfere, an interference pattem is formed and 
the output of the outgoing radiation light of semiconductor laser 342 tums into high power for 
record, this interference pattern is recorded in volume in the information recording layer 303, and the 
hologram of a reflective mold (Lippmann mold) is formed. 

[0222] Next, with reference to drawing 33 , the operation at the time of playback of the information 
recorded using the information light by which the phase was modulated spatially, and the reference 
beam for record by which the phase was modulated spatially is explained. Drawing 33 is the 
explanatory view showing the condition of the important section of the record playback optical 
system at the time of playback. A shutter 348 is made into a cut off state at the time of playback. 
Moreover, the phase space optical modulator 338 generates the reference beam for playback which 
modulates the phase of outgoing radiation light spatially and by which the phase was spatially 
modulated like the time of record. In addition, how to express the phase in drawing 33 and 
reinforcement is the same as that of drawing 32. 

[0223] Like the gestalt of the 3rd operation, it is condensed with an objective lens 331, and the 
reference beam for playback is irradiated by the record medium 301, converging so that it may 
become a minor diameter most on the interface of the transparence substrate 302 and a protective 
layer 305. And the reference beam for playback passes the information recording layer 303, emitting 
in a record medium 301 . 

[0224] In the information recording layer 303, the playback light corresponding to the information 
light at the time of record occurs by irradiating the reference beam for playback. The phase of light is 
spatially modulated like the information light at the time of record by this playback light. Emitting, 
after going on to the transparence substrate 302 side and becoming a minor diameter most on the 
interface of the transparence substrate 302 and a protective layer 305, converging, outgoing radiation 
of the playback light is carried out from a record medium 301, and it passes an objective lens 331, 
serves as the parallel flux of light, passes polarization beam splitter side 333a of the quadrant 
wavelength plate 332 and a polarization beam splitter 333, and it carries out incidence to a 
photodetector 334. 

[0225] Moreover, being reflected on the interface of the transparence substrate 302 and a protective 
layer 305, and emitting, outgoing radiation of a part of reference beam for playback irradiated by the 
record medium 301 is carried out from a record medium 301, and it passes an objective lens 331, 
serves as the parallel flux of light, passes polarization beam spUtter side 333a of the quadrant 
wavelength plate 332 and a polarization beam splitter 333, and it carries out incidence to a 
photodetector 334. 

[0226] Playback light and the reference beam for playback reflected on the interface of the 
transparence substrate 302 and a protective layer 305 pile up in fact, a synthetic light is generated, 
and this synthetic light is received by the photodetector 334. A synthetic light tums into light by 
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which reinforcement was modulated spatially corresponding to the recorded information. Therefore, 
by the photodetector 334, the two-dimensional pattern of synthetic luminous intensity is detected, 
and, thereby, information is reproduced. 

[0227] Here, drawing 34 is referred to and the playback light at the time of above-mentioned 
playback, the reference beam for playback, and a synthetic light are explained in detail. In drawing 
34, in the phase of playback light, and (c), the reinforcement of the reference beam for playback and 
(d) express the phase of the reference beam for playback, and (e) expresses [ (a) / playback luminous 
intensity and (b) ] synthetic luminous intensity. Drawing 34 shows the example of an about, when 
the phase for every pixel of information light is set to the 1st phase or the 2nd phase and the phase 
for every pixel of the reference beam for record and the reference beam for playback is set to either a 
criteria phase, the 1st phase and the 2nd phase. In this case, the phase for every pixel of playback 
light turns into the 1st phase or the 2nd phase like information light. Therefore, the phase contrast of 
playback hght and the reference beam for playback becomes zero, ** pi/2 (rad), or **pi (rad). If 
playback Ixmiinous intensity and the reinforcement of the reference beam for playback are equal, as 
shown in drawing 34 (e) here, synthetic luminous intensity The phase contrast of playback light and 
the reference beam for playback becomes the largest in the pixel used as zero, the phase contrast of 
playback light and the reference beam for playback — **pi (rad) ~ by the pixel, phase contrast is set 
to one half of the reinforcement in the pixel used as zero by the pixel from which it becomes zero 
theoretically and the phase contrast of playback light and the reference beam for playback is set to ** 
pi/2 (rad). At drawing 34 (e), the reinforcement in the pixel from which phase contrast is set to **pi 
(rad) is expressed with "0", the reinforcement in the pixel from which phase contrast is set to ** pi/2 
(rad) is expressed with "1", and the reinforcement in the pixel from which phase contrast serves as 
zero is expressed with "2." 

[0228] In the example shown in drawing 32 thru/or drawing 34, the reinforcement for every pixel of 
a synthetic Ught becomes three values. And for example, reinforcement "0" makes 2-bit data "00" 
correspond, it can make reinforcement "1" able to respond to 2-bit data "01", and reinforcement "2" 
can make it correspond to 2-bit data "10", as shown in drawing 34 (e). Thus, in the example shown 
in drawing 32 thru/or drawing 34, making playback luminous intensity and a phase the same 
compared with the case where the reinforcement for every pixel of a synthetic light becomes binary 
like the example shown in drawing 29 thru/or drawing 31, the amoxmt of information which a 
synthetic light supports can be made to be able to increase, consequently the recording density of a 
record medium 301 can be raised. 

[0229] As explained above, with the gestalt of this operation, the information light and the reference 
beam for record by which the phase was spatially modulated based on the information to record at 
the time of informational record are irradiated at the information recording layer 303 of a record 
medium 301, and information is recorded on the information recording layer 303 with the 
interference pattem by interference with information light and the reference beam for record. 
Moreover, at the time of informational playback, the reference beam for playback is irradiated at the 
information recording layer 303, the playback light and the reference beam for playback which are 
generated from the information recording layer 303 by this are piled up, a synthetic light is 
generated, this synthetic light is detected, and information is reproduced. 

[0230] Therefore, according to the gestalt of this operation, it is not necessary to separate playback 
light and the reference beam for playback at the time of informational playback. Therefore, at the 
time of informational record, it is not necessary to carry out incidence of information light and the 
reference beam for record to a record medium so that a predetermined include angle may be made 
mutually. Therefore, according to the gestalt of this operation, the optical system for record and 
playback can be constituted small. 

[0231] Moreover, by the conventional playback approach, in order to separate playback light and the 
reference beam for playback and to detect only playback light, after carrying out incidence also of 
the reference beam for playback to the photodetector which detects playback light, there was a 
trouble that the SN ratio of playback information deteriorated. On the other hand, with the gestalt of 
this operation, since information is reproduced using playback light and the reference beam for 
playback, it is not said by the reference beam for playback that the SN ratio of playback information 
deteriorates. Therefore, according to the gestalt of this operation, the SN ratio of playback 
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information can be raised. 

[0232] The configuration of others in the gestalt of this operation, an operation, and effectiveness are 
tiie same as the gestalt of the 3rd operation. 

[0233] The optical information record regenerative apparatus conceming [the gestalt of the 5th 
operation], next the gestalt of operation of the 5th of this invention is explained. Although the gestalt 
of this operation modulates the phase of light spatially like the gestalt of the 4th operation based on 
the information to record and generates information light, the drive of an optical head and the 
configuration of record playback optical system differ from the gestalt of the 4th operation. 
[0234] The top view in which drawing 35 shows the optical head and record medium in a gestalt of 
this operation, the sectional view showing the configuration of an optical head [ in / in drawing 36 / 
the gestalt of this operation ], and drawing 37 are the sectional views showing the configuration of 
the record medium in the gestalt of this operation. 

[0235] As shown in drawing 35 and drawing 36, the optical information record regenerative 
apparatus conceming the gestalt of this operation is equipped with the optical head 440 and the 
driving gear 484 instead of the optical head 40 in the optical information record regenerative 
apparatus 10 conceming the gestalt of the 1st operation shown in drawing 2, and the driving gear 84. 
Moreover, with the gestalt of this operation, it does not have the function which amends the relative 
inclination of a record medium 401 and the optical head 440, and the inclination amendment circuit 
93 in drawing 2 is not formed. The circuitry of others in the optical information record regenerative 
apparatus conceming the gestalt of this operation is the same as that of the optical information record 
regenerative apparatus 10 shown in drawing 2. 

[0236] The optical head 440 has the 1st moving part 441 and 2nd moving part 442. The 1st moving 
part 441 is moved to radial [ of the record medium 401 in the gestalt of this operation ] by the 
driving gear 484. The 2nd moving part 442 has bottom arm section 442A arranged at the record- 
medium 401 bottom, upper arm section 442B arranged at the record-medium 401 bottom, and 
connection section 442C which connects bottom arm section 442A and upper arm section 442B in 
the location outside the periphery section of a record medium 401. Each point of bottom arm section 
442 A and upper arm section 442B is arranged in the location which counters on both sides of a 
record medium 401. 

[0237] Connection section 442C is connected rotatable to the 1st moving part 441 through the ball 
bearing 443. With bottom arm section 442 A and upper arm section 442B in connection section 
442C, two coils 444 for exposure location flattery are attached in the edge of the opposite side. Two 
magnets 445 are attached in the location which coimters the 1st moving part 441 on both sides of 
each coil 444, respectively. With the optical head 440, the location of each point of bottom arm 
section 442A and upper arm section 442B can be changed now in the direction of a record medium 
401 which meets a truck mostly by rotating the 2nd moving part 442 to the 1st moving part 441 with 
a coil 444 and a magnet 445. 

[0238] Next, with reference to drawing 36, the configuration of the record playback optical system 
prepared in the interior of the 2nd moving part 442 is explained. Record playback optical system has 
the semiconductor laser 411 for record playback and the semiconductor laser 412 for servoes which 
were fixed to the edge of the opposite side with bottom arm section 442A and upper arm section 
442B in the interior of connection section 442C. Record playback optical system has the collimator 
lens 413 further arranged sequentially from a semiconductor laser 412 side on the optical path of the 
light by which outgoing radiation is carried out from the semiconductor laser 412 for servoes, a 
dichroic mirror 414, the phase space optical modulator 415 of a transparency mold, the polarization 
beam splitter 416, the relay lens system 417, the quadrant wavelength plate 418, and the mirror 419. 
A dichroic mirror 414 reflects the light of predetermined wavelength, and it has the reflector which 
makes the light of other wavelength penetrate. This reflector reflects the outgoing radiation light of 
the semiconductor laser 41 1 for record playback, and makes the outgoing radiation light of the 
semiconductor laser 412 for servoes penetrate. The polarization beam splitter 416 has the 
polarization beam splitter side which makes light reflect or penetrate according to the polarization 
direction of light. 

[0239] Further, record playback optical system is arranged at the point of bottom arm section 442 A, 
and has the objective lens 420 which counters the field of the record-medium 401 bottom, and the 
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actuator 421 which moves this objective lens 420 in the direction perpendicular to the field of a 
record medium 401 . A mirror 419 reflects the light which carried out incidence from the quadrant 
wavelength plate 418 side, and leads it to an objective lens 420. Further, record playback optical 
system carries out incidence to a polarization beam splitter 416 from the relay lens system 417 side, 
and has the photodetector 422 which receives the light reflected in respect of the polarization beam 
splitter. 

[0240] Record playback optical system has 1 /collimator lens 423 or 2 wavelength plate 424, the 
polarization beam splitter 425, and mirror 426 which have been further arranged sequentially from a 
semiconductor laser 411 side on the optical path of the light by which outgoing radiation is carried 
out from the semiconductor laser 41 1 for record playback. The polarization beam splitter 425 has the 
polarization beam splitter side. A mirror 426 reflects the light which carried out incidence from the 
polarization beam splitter 425 side, and leads it to the reflector of a dichroic mirror 414. 
[0241] Further, record playback optical system carries out incidence to a polarization beam splitter 
425 from the 1/2 wavelength plate 424 side, and has the polarization beam splitter 427 arranged on 
the optical path of the light reflected in respect of the polarization beam splitter. Further, record 
playback optical system carries out incidence to a polarization beam splitter 427 from a polarization 
beam splitter 425 side, and has 1 /shutter 428 or 2 wavelength plate 429 arranged sequentially from a 
polarization beam splitter 427 side, the phase space optical modulator 430 of a transparency mold, 
the polarization beam splitter 431, the relay lens system 432, the quadrant wavelength plate 433, and 
the mirror 434 on the optical path of the hght reflected in respect of the polarization beam splitter. 
The polarization beam splitter 431 has the polarization beam splitter side. 

[0242] Further, record playback optical system is arranged at the point of upper arm section 442B, 
and has the objective lens 435 which counters the field of a record-medium 401 top, and the actuator 
436 which moves this objective lens 435 in the direction perpendicular to the field of a record 
medium 401. A mirror 434 reflects the light which carried out incidence from the quadrant 
wavelength plate 433 side, and leads it to an objective lens 436. Further, record playback optical 
system carries out incidence to a polarization beam splitter 431 from the relay lens system 432 side, 
and has the photodetector 437 which receives the light reflected in respect of the polarization beam 
splitter. 

[0243] Next, with reference to drawing 37, the configuration of the record medium 401 in the gestalt 
of this operation is explained. The record medium 401 has nothing and two or more trucks for disc- 
like like the record medium 1 in the gestalt of the 1 st operation. Two or more address servo fields are 
established in each truck at equal intervals. Between adjacent address servo fields, one or more 
information record sections are prepared. 

[0244] As for two disc-like transparence substrates 402,404 formed of the polycarbonate etc., the 
spacer 406 which separates these transparence substrates 402,404 at predetermined spacing, the 
information recording layer 403 prepared between the transparence substrates 402,404, and the 
information recording layer 403 in the transparence substrate 404, the record medium 401 is 
equipped with the transparence substrate 405 pasted up on the field of the opposite side through the 
glue line 407. 

[0245] The information recording layer 403 is a layer on which information is recorded using 
holography, and is formed with the hologram ingredient which has sensibility in the light of a 
predetermined wavelength field. The semiconductor laser 411 for record playback carries out 
outgoing radiation of the light of the wavelength on which the hologram ingredient which constitutes 
the information recording layer 403 has sensibility, and the semiconductor laser 412 for servoes 
carries out outgoing radiation of the light of the wavelength outside the wavelength field where the 
hologram ingredient which constitutes the information recording layer 403 has sensibility. As a 
combination of the wavelength of the outgoing radiation light of the semiconductor laser 411 for 
record playback, and the wavelength of the outgoing radiation light of the semiconductor laser 412 
for servoes, there are combination of 650nm and 780nm, combination of 523nm and 650nm, 
combination of 405nm and 650nm, etc. 

[0246] The embossing pit showing address information etc. is formed in the field by the side of the 
transparence substrate 404 in the transparence substrate 405 in the address servo field. In addition, a 
focus servo can also be performed using the field by the side of the transparence substrate 404 in the 
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transparence substrate 405. 

[0247] In the record medium 401, the transparence substrate 402, the information recording layer 
403, the transparence substrate 404 and the optical thickness of the sum total of a glue line 407, and 
the optical thickness of the transparence substrate 405 are equal. 

[0248] In the record medium 401, in the transparence substrate 404 in the transparence substrate 405, 
the field (field of the bottom in drawing 37) of the opposite side turns into a field where incidence of 
the reference beam for record and the reference beam for playback is carried out, and outgoing 
radiation of the playback light is carried out, and the information recording layer 403 in the 
transparence substrate 402 serves as a field where incidence of the information light with which the 
field (field of the top in drawing 37) of the opposite side supported the information to record is 
carried out. 

[0249] Next, at the time of a servo, at the time of informational record, it divides at the time of 
informational playback, and an operation of the optical head 440 in the gestalt of this operation is 
explained in order. First, the operation at the time of a servo is explained. At the time of a servo, the 
semiconductor laser 412 for servoes carries out outgoing radiation of the light, and the 
semiconductor laser 411 for record playback does not carry out outgoing radiation of the light. The 
semiconductor laser 412 for servoes carries out outgoing radiation of the light of P polarization. By 
the collimator lens 413, outgoing radiation Hght of this semiconductor laser 412 is made into the 
parallel flux of light, penetrates the reflector of a dichroic mirror 414, passes the phase space optical 
modulator 415, penetrates the polarization beam splitter side of a polarization beam splitter 416, 
passes the relay lens system 417, passes the quadrant wavelength plate 418, and turns into Hght of 
the circular polarization of light. It is reflected by the mirror 419, incidence is carried out to an 
objective lens 420, and it is condensed with this objective lens 420, and this Ught is irradiated by the 
record medium 401, converging so that it may become a minor diameter most on the field by the side 
of the transparence substrate 404 in the transparence substrate 405. 

[0250] The return light which the light irradiated by the record medium 401 reflects in respect of the 
transparence substrate 404 side in the transparence substrate 405, and produces passes an objective 
lens 420, it becomes the parallel flux of light, and is reflected by the mirror 419, and it passes the 
quadrant wavelength plate 418, and tums into Ught of S polarization from an objective lens 420. The 
relay lens system 417 is passed, it is reflected in respect of the polarization beam splitter of a 
polarization beam splitter 416, and incidence of this light is carried out to a photodetector 422. Based 
on the output of this photodetector 422, the focal error signal about an objective lens 420 is obtained 
by the approach explained using drawing 1 1, and the same approach. And based on this focal error 
signal, by the actuator 421, the location of an objective lens 420 is adjusted and the focus servo about 
an objective lens 420 is performed. 

[0251] Moreover, the light which the record medium 401 irradiated and passed the record medium 
401 passes an objective lens 435, it becomes the parallel flux of light, and is reflected by the mirror 
434, and it passes the quadrant wavelength plate 433, and tums into light of S polarization from an 
objective lens 420. The relay lens system 432 is passed, it is reflected in respect of the polarization 
beam splitter of a polarization beam splitter 431, and incidence of this light is carried out to a 
photodetector 437. Based on the output of this photodetector 437, the focal error signal about an 
objective lens 435 is obtained by the approach explained using drawing 1 1, and the same approach. 
And based on this focal error signal, by the actuator 436, the location of an objective lens 435 is 
adjusted and the focus servo about an objective lens 435 is performed. 

[0252] Moreover, based on one [ at least ] output of a photodetector 422,437, a tracking error signal 
is acquired by the approach explained using drawing 12 and drawing 13, and the same approach. 
Furthermore, based on one [ at least ] output of a photodetector 422,437, while a basic clock is 
generated, the address is recognized. 

[0253] Next, the operation at the time of informational record is explained. At the time of record, the 
semiconductor laser 41 1 for record playback carries out outgoing radiation of the light, and the 
semiconductor laser 412 for servoes does not carry out outgoing radiation of the light. At the time of 
record, a shutter 428 is made into a transparency condition, and according to the information to 
record, by choosing the phase of outgoing radiation light from binary or three values or more for 
every pixel, the phase space optical modulator 430 modulates the phase of light spatially, and 
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generates information light. Moreover, according to a predetermined modulation pattern, by 
choosing the phase of outgoing radiation light from binary or three values or more for every pixel, 
the phase space optical modulator 415 modulates the phase of hght spatially, and generates the 
reference beam for record. 

[0254] A controller 90 gives the information on the modulation pattern chosen by the modulation 
pattern or control unit 91 which oneself chose according to predetermined conditions to the phase 
space optical modulator 415, and the phase space optical modulator 415 modulates the phase of the 
passing light spatially according to the information on the modulation pattern given from a controller 
90. The output of the outgoing radiation light of the semiconductor laser 411 for record playback is 
made into the high power for record in pulse. In addition, a focus servo and a tracking servo are not 
performed for the period when the outgoing radiation light of an objective lens 420,435 passes 
through fields other than an address servo field under control by the controller 90. 
[0255] The semiconductor laser 411 for record playback carries out outgoing radiation of the light of 
P polarization and S polarization. The outgoing radiation light of this semiconductor laser 411 passes 
1/2 wavelength plate 424, and turns into light containing P polarization component and S 
polarization component. The polarization beam splitter side of a polarization beam splitter 425 is 
penetrated, it is reflected by the mirror 426, and the light of P polarization component from 1/2 
wavelength plate 424 is reflected in the reflector of a dichroic mirror 414. This light passes the phase 
space optical modulator 415, and tums into a reference beam for record. This reference beam for 
record penetrates the polarization beam splitter side of a polarization beam splitter 416, passes the 
relay lens system 417, passes the quadrant wavelength plate 418, and tums into light of the circular 
polarization of light. It is reflected by the mirror 419, incidence is carried out to an objective lens 
420, and it is condensed with this objective lens 420, and this reference beam for record is irradiated 
by the record medium 401, converging so that it may become a minor diameter most on the field by 
the side of the transparence substrate 404 in the transparence substrate 405. And the reference beam 
for record passes the information recording layer 403, emitting in a record medium 401. 
[0256] On the other hand, it is reflected in respect of the polarization beam splitter of a polarization 
beam splitter 425, and is further reflected in respect of the polarization beam splitter of a polarization 
beam splitter 427, and the light of S polarization component from 1/2 wavelength plate 424 passes a 
shutter 428, passes 1/2 wavelength plate 429, and tums into light of P polarization. This hght passes 
the phase space optical modulator 430, and tums into information light. This information Ught 
penetrates the polarization beam splitter side of a polarization beam splitter 43 1, passes the relay lens 
system 432, passes the quadrant wavelength plate 433, and tums into light of the circular 
polarization of light. It is reflected by the mirror 434, incidence is carried out to an objective lens 
435, and it is condensed with this objective lens 435, and this information light is irradiated by the 
record medium 401, converging so that it may become a minor diameter most on the field by the side 
of the transparence substrate 404 in the transparence substrate 405. And information light passes the 
information recording layer 403, converging into a record medium 401. 

[0257] In addition, with the gestalt of this operation, the optical path length of an optical path from 
the semiconductor laser 41 1 for record playback to an objective lens 420 and the optical path length 
of an optical path from the semiconductor laser 411 for record playback to an objective lens 435 are 
equal. 

[0258] In the information recording layer 403, when information light and the reference beam for 
record interfere, an interference pattern is formed and the output of the outgoing radiation light of 
semiconductor laser 411 tums into high power for record, this interference pattern is recorded in 
volume in the information recording layer 403, and the hologram of a reflective mold (Lippmann 
mold) is formed. 

[0259] Next, the operation at the time of informational playback is explained. At the time of 
playback, the semiconductor laser 411 for record playback carries out outgoing radiation of the light, 
and the semiconductor laser 412 for servoes does not carry out outgoing radiation of the light. At the 
time of playback, a shutter 428 is made into a cut off state, and according to a predetermined 
modulation pattem, by choosing the phase of outgoing radiation light from binary or three values or 
more for every pixel, the phase space optical modulator 415 modulates the phase of light spatially, 
and generates the reference beam for playback. The reference beam for playback follows the same 
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path as the reference beam for record, and it is irradiated by the record medium 401, converging so 
that it may become a minor diameter most on the field by the side of the transparence substrate 404 
in the transparence substrate 405. And the reference beam for playback passes the information 
recording layer 403, emitting in a record medium 401. 

[0260] In the information recording layer 403, the playback light corresponding to the information 
light at the time of record occurs by irradiating the reference beam for playback. The phase of light is 
spatially modulated like the information light at the time of record by this playback light. Emitting, 
after going on to the transparence substrate 405 side and becoming a minor diameter most on the 
field by the side of the transparence substrate 404 in the transparence substrate 405, converging, 
outgoing radiation of the playback light is carried out from a record medium 401, and it passes an 
objective lens 420, it becomes the parallel flux of light, and is reflected by the mirror 419, and it 
passes the quadrant wavelength plate 418, and tums into light of S polarization. The relay lens 
system 417 is passed, it is reflected in respect of the polarization beam splitter of a polarization beam 
splitter 416, and incidence of this playback light is carried out to a photodetector 422. 
[0261] Moreover, being reflected on the field by the side of the transparence substrate 404 in the 
transparence substrate 405, and emitting, outgoing radiation of a part of reference beam for playback 
irradiated by the record medium 401 is carried out from a record medium 401, and it passes an 
objective lens 420, it becomes the parallel flux of light, and is reflected by the mirror 419, and it 
passes the quadrant wavelength plate 418, and serves as light of S polarization. The relay lens system 
417 is passed, it is reflected in respect of the polarization beam splitter of a polarization beam splitter 
416, and incidence of this playback light is carried out to a photodetector 422. 
[0262] Playback light and the reference beam for playback reflected on the field by the side of the 
transparence substrate 404 in the transparence substrate 405 pile up in fact, a synthetic light is 
generated, and this synthetic light is received by the photodetector 422. A synthetic light tums into 
light by which reinforcement was modulated spatially corresponding to the recorded information. 
Therefore, by the photodetector 422, the two-dimensional pattem of synthetic luminous intensity is 
detected, and, thereby, information is reproduced. 

[0263] In addition, the informational record and the reproductive principle in the gestalt of this 
operation are the same as that of the gestalt of the 4th operation. 

[0264] With the gestalt of this operation, with an actuator 421,436, the location of an objective lens 
420,435 can be changed in the direction perpendicular to the field of a record medium 401, and, 
thereby, a focus servo can be carried out to it. Moreover, with the gestalt of this operation, by 
moving the optical head 440 whole to radial [ of a record medium 401 ], the location of an objective 
lens 420,435 can be changed to radial [ of a record medium 401 ], and, tiiereby, access and the 
tracking servo to a desired truck can be carried out to it with the driving gear 484 shown in drawing 
35. Moreover, with the gestalt of this operation, the location of an objective lens 420,435 can be 
changed in the direction which meets a truck mostly by rotating the 2nd moving part 442 to the 1st 
moving part 441 with a coil 444 and a magnet 445. Thereby, control which the exposure location of 
information light and the reference beam for record is made to follow to an information record 
section can be performed. In this control, driver voltage as shown in drawing 16 (b) may be supplied 
to a coil 444 like the gestalt of the 1st operation, as shown in drawing 16 (a), the location of an 
objective lens 420,435 may be changed, and as shown below, the location of an objective lens 
420,435 may be changed by the simpler approach. 

[0265] Here, with reference to drawing 38, how to change the location of an objective lens 420,435 
by the simpler approach is explained. Drawing 38 shows an example of change of the location of an 
objective lens 420,435, and change of the driver voltage to a coil 444. In drawing 38, (a) shows 
change of the location of an objective lens 420,435, and (b) shows change of driver voltage. By this 
approach, as shown in drawing 38 (a), simple harmonic motion of the location of an objective lens 
420,435 is carried out a core [ a neutral location ]. And by this approach, the passing speed of the 
location of an objective lens 420,435 makes the period which becomes almost equal to the passing 
speed of the information record section in a record medium 401 the flattery period Tl, and makes 
other periods the catch-up period T2. 

[0266] As shown in drawing 38 (a), when changing the location of an objective lens 420,435, as 
shown in drawing 38 (b), the driver voltage which changes in the shape of a sine wave can be used. 
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Such driver voltage can make it generate easily by constituting an oscillator circuit and a resonance 
circuit. In addition, when preparing two or more information record sections between two adjacent 
address servo fields, it is possible by controlling the phase of driver voltage to choose the 
information record section which the location of an objective lens 420,435 is made to follow. 
[0267] In addition, the simple control approach as shown in drawing 38 can be used also in the 
gestalt of the 1st thru/or the 4th operation. 

[0268] The configuration of others in the gestalt of this operation, an operation, and effectiveness are 
the same as the gestalt of the 4th operation. 

[0269] In addition, this invention is not limited to the gestalt of each above-mentioned 
implementation, but various modification is possible for it. For example, this invention is applicable 
also to what records information not only on what records information on the rotating disc-like 
record medium but on record media, such as the shape of a card which moves linearly. 
[0270] Moreover, although address information etc. was beforehand recorded on the address servo 
field in a record medium by the embossing pit, you may make it record address information etc. with 
the gestalt of each above-mentioned implementation, without preparing an embossing pit 
beforehand, as it is the following. In this case, in an information recording layer, the laser beam of 
high power is irradiated altematively at the part near the field of one of these, and it formats by 
recording address information etc. by changing the refiractive index of that part altematively. 
[0271] 

[Effect of the Invention] As explained above, by the optical information recording device according 
to claim 1 to 7 or the optical information record approach according to claim 8, the exposure location 
of information light and a reference beam is moved so that the exposure location of information light 
and a reference beam may follow a predetermined period and one information record section where 
it moves. Thereby, it is continued by irradiating a predetermined period and one information record 
section information light and a reference beam. Therefore, according to this invention, only 
sufficient time amount to record information on an information record section becomes possible 
[ irradiating information light and a reference beam in an information record section ], without 
producing the gap with the exposure location of an information record section, information light, and 
a reference beam. Consequently, according to this invention, the effectiveness that information is 
recordable on each information record section using holography is done so, moving the record 
medium which has two or more information record sections using the practical light source. 
[0272] Moreover, since it had a means to detect the identification information for identifying each 
information record section according to the optical information recording device according to claim 
4, the effectiveness of becoming possible to identify each information record section easily is done 
so. 

[0273] Moreover, since it had a means to detect the positioning information for doubling the 
exposure location of the information light and the reference beam to each information record section 
according to the optical information recording device according to claim 5, the effectiveness of 
becoming possible to double easily the exposure location of information light and a reference beam 
to each information record section is done so. 

[0274] Moreover, since it was made to irradiate according to the optical information recording 
device according to claim 6, completing information light and a reference beam so that it may 
become a minor diameter from the same field side most to an information recording layer in the 
same location in same axle and, the effectiveness that the configuration of the optical system for 
record can be simplified is done so. 

[0275] Moreover, since it was made to irradiate according to the optical information recording 
device according to claim 7, completing information light and a reference beam so that it may 
become a minor diameter from an opposite field side most mutually to an information recording 
layer in the same location in same axle and, the effectiveness that the configuration of the optical 
system for record can be simplified is done so. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is an optical information recording device for recording information on each information 
record section in the record medium which has two or more information record sections using 
holography. So that information may be recorded on said information record section with the 
interference pattem by interference with information light and a reference beam So that the exposure 
location of said information light and a reference beam may follow an exposure means to irradiate 
information light and a reference beam to said record medium, the record-medium migration means, 
to which said record medium is moved, and a predetermined period and one information record 
section where it moves The optical information recording device characterized by having the 
exposure impaction efficiency means to which the exposure location of said information light and a 
reference beam is moved. 

[Claim 2] Said record-medium migration means is an optical information recording device according 
to claim 1 characterized by rotating said record medium. 

[Claim 3] Said exposure impaction efficiency means is an optical information recording device 
according to claim 1 or 2 characterized by moving the outgoing radiation location of the information 
light in said exposure means, and a reference beam. 

[Claim 4] It is the optical information recording device according to claim 1 to 3 which the 
identification information for identifying each information record section is recorded on said record 
medium, and is characterized by equipping the optical information recording device with a means to 
detect said identification information fUrther. 

[Claim 5] It is the optical information recording device according to claim 1 to 4 which the 
positioning information for doubling the exposure location of the said information light and the 
reference beam to each information record section is recorded on said record medium, and is 
characterized by equipping the optical information recording device with a means to detect said 
positioning information fiirther. 

[Claim 6] Said exposxire means is an optical information recording device according to claim 1 to 5 
characterized by irradiating completing said information light and reference beam so that it may 
become a minor diameter fi-om the same field side most to said information recording layer in the 
same location in same axle and. 

[Claim 7] Said exposure means is an optical information recording device according to claim 1 to 5 
characterized by irradiating completing said information Hght and reference beam so that it may 
become a minor diameter fi-om an opposite field side most mutually to said information recording 
layer in the same location in same axle and. 

[Claim 8] The procedure of being the optical information record approach which records information 
using holography, and moving said record medium to each information record section in the record 
medium which has two or more information record sections. So that information may be recorded on 
said information record section with the interference pattem by interference with information light 
and a reference beam The optical information record approach characterized by having the procedure 
which irradiates information light and a reference beam to said record medium, and the procedure to 
which the exposure location of said information light and a reference beam is moved so that the 
exposure location of said information light and a reference beam may follow a predetermined period 
and one information record section where it moves. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the record medium used in the gestalt of operation of 
the 1st of this invention. 

[Drawing 2] It is the block diagram showing the configuration of the optical information record 
regenerative apparatus concerning the gestalt of operation of the 1st of this invention. 
[Drawing 3] It is the top view of the optical head in the gestalt of operation of the 1st of this 
invention. 

[Drawing 4] It is the explanatory view showing the principle of record of the information in the 
gestalt of operation of the 1st of this invention. 

[Drawing 5] It is the explanatory view showing the principle of playback of the information in the 
gestalt of operation of the 1st of this invention. 

[Drawing 6] It is a wave form chart for explaining the principle of playback of the information in the 
gestalt of operation of the 1st of this invention in detail. 

[Drawing 7] It is the explanatory view showing the principle of record of the information in the case 
of performing multiplex record by phase-encoding multiplex system in the gestalt of operation of the 
1st of this invention. 

[Drawing 8] It is the explanatory view showing the principle of playback of the information in the 
case of performing multiplex record by phase-encoding multiplex system in the gestalt of operation 
of the 1st of this invention. 

[Drawing 9] It is a wave form chart for explaining the principle of playback of the information in the 
case of performing multiplex record by phase-encoding multiplex system in the gestalt of operation 
of the 1st of this invention in detail. 

[Drawing 10] It is the sectional view showing the optical head in the gestalt of operation of the 1st of 
this invention. 

[Drawin g 11] It is an explanatory view for explaining an example of the generation method of the 
focal error information in the gestalt of operation of the 1st of this invention. 
[Drawing 12] It is an explanatory view for explaining an example of the generation method of 
tracking error information, and the approach of a tracking servo in the gestalt of operation of the 1st 
of this invention. 

[Drawing 13] It is an explanatory view for explaining an example of the generation method of 
tracking error information, and the approach of a tracking servo in the gestalt of operation of the 1st 
of this invention. 

[Drawing 14] It is the explanatory view showing actuation of the optical head at the time of record of 

the information in the gestalt of operation of the 1st of this invention. 

[Drawing 15] It is the explanatory view showing a motion of the exposure location of the 

information light in the gestalt of operation of the 1st of this invention, and the reference beam for 

record. 

[Drawing 16] It is the explanatory view showing an example of change of the driver voltage for 
moving the change and the head body of the location of an objective lens in the gestalt of operation 
of the 1st of this invention to the tangential direction of a truck. 

[Drawing 17] It is an explanatory view for explaining how to double the exposure location of 
information light and the reference beam for record with the location of a desired information record 
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section in the gestalt of operation of the 1 st of this invention. 

[Drawing 18] It is the explanatory view showing the example of change of the die length of the pit in 
the gestalt of operation of the 1st of this invention. 

[Drawing 19] It is the explanatory view shoving the example of change of the time amoimt of the pit 
in the gestalt of operation of the 1st of this invention, and the time amount between pits. 
[Drawing 20] It is the top view showing the drive of the optical head in the optical information 
record regenerative apparatus concerning the gestalt of operation of the 2nd of this invention. 
[Drawing 21] It is the explanatory view showing the important section of the record playback optical 
system in the optical information record regenerative apparatus concerning the gestalt of operation of 
the 3rd of this invention, 

[Drawing 22] It is the explanatory view showing other examples of the optical information record 
medium in the gestalt of operation of the 3rd of this invention. 

[Drawing 23] It is the explanatory view showing the configuration of the whole record playback 
optical system in the optical information record regenerative apparatus concerning the gestalt of 
operation of the 3rd of this invention. 

[Drawing 24] It is the block diagram showing the configuration of the optical information record 

regenerative apparatus concerning the gestalt of operation of the 3rd of this invention. 

[Drawing 25] It is the explanatory view showing the condition of the important section of the record 

playback optical system at the time of the servo in the gestalt of operation of the 3rd of this 

invention. 

[Drawing 26] It is the explanatory view showing the condition of the important section of the record 
playback optical system at the time of the record in the gestalt of operation of the 3rd of this 
invention. 

[Drawing 27] It is the explanatory view showing the condition of the important section of the record 
playback optical system at the time of the playback in the gestalt of operation of the 3rd of this 
invention. 

[Drawing 28] It is the explanatory view showing the configuration of the whole record playback 
optical system in the optical information record regenerative apparatus concerning the gestalt of 
operation of the 4th of this invention. 

[Drawing 29] It is the explanatory view showing the condition of the important section of the record 
playback optical system at the time of the record in the case of using the reference beam for record 
by which the phase of hght is not spatially modulated in the gestaU of operation of the 4th of this 
invention. 

[Drawing 30] It is the explanatory view showing the condition of the important section of the record 
playback optical system at the time of the playback in the case of using the reference beam for 
playback by which the phase of light is not spatially modulated in the gestah of operation of the 4th 
of this invention. 

[Drawing 31] It is a wave form chart for explaining in detail the principle of playback of the 
information in the case of using the reference beam for playback by which the phase of light is not 
spatially modulated in the optical information record regenerative apparatus concerning the gestalt of 
operation of the 4th of this invention. 

[Drawing 32] It is the explanatory view showing the condition of the important section of the record 
playback optical system at the time of the record in the case of using the reference beam for record 
by which the phase of light was spatially modulated in the gestalt of operation of the 4th of this 
invention. 

[Drawing_33J It is the explanatory view showing the condition of the important section of the record 
playback optical system at the time of the playback in the case of using the reference beam for 
playback by which the phase of light was spatially modulated in the gestalt of operation of the 4th of 
this invention, 

[Drawing 34] It is a wave form chart for explaining in detail the principle of playback of the 
information in the case of using the reference beam for playback by which the phase of light was 
spatially modulated in the optical information record regenerative apparatus concerning the gestalt of 
operation of the 4th of this invention. 



'rawing 35] It is the top view showing the optical head and record medium in a gestalt of operation 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/21/2006 



JP,2002-183975,A [DESCRIPTION OF DRAWINGS] 



Page 3 of 3 



of the 5th of this invention. 

[Drawing 36] It is the sectional view showing the configuration of the optical head in the gestalt of 
operation of the 5th of this invention. 

[Drawing 37] It is the sectional view showing the configuration of the record medium in the gestalt 
of operation of the 5th of this invention. 

[Drawing 38] It is the explanatory view showing an example of change of the driver voltage for 
moving the change of the location of an objective lens and the location of an objective lens in the 
gestalt of operation of the 5th of this invention to the tangential direction of a truck. 
[Description of Notations] 

1 [ ~ An address servo field 7 / — An information record section, 11 / ~ An objective lens, 40 / ~ An 
optical head, 41 / — A head body, 43 / ~ Semiconductor laser, 44 / — A phase space optical 
modulator, 45 / ~ A photodetector, 47 / - A coUimator lens, 48 / - A prism block, 48a / ~ A 
polarization beam splitter side, 49 / — Quadrant wavelength plate. ] ~ A record medium, 3 — An 
information recording layer, 5 ~ The reflective fihn, 6 
<BR> 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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0 (4. 1 tcj^Tsif sroieatiiBfitia^*^ 1 

K2|s:^4 1(4. fEg^!«*^l tC?*[6]T-5*t#;U>Xl 1^ 
#LTti-5. 'Ny H*ft:4 1 lCi3lt-5 h 7 >v i^CDg^:^ 
IS] (0 3 <Di^^gBfCtt^tt7-A@ 
14 0a, 140 b*«^tt^nT^»-5. Cl<75f»<±7 
-AS^SB 140a, 140b \Z\i.. ^n-fn, A. 

$n^»ttT-A 1 4 90— ^*t@3£SnTI.»-5. 

ttZ-A 14 9 ®ftfi«gf4, T-A3fcj$gp 15 0 tCHitS 
nXtriS. T-A3^}tgC 1 5 0 «, c:©7— A3t}^g51 
5 OS:, m^©«SHrtTriE^j«*t: 1 (0 3JC 

43tt«±T;&iSi) iz»m-sjM^tj.s.mTi7^zi.ai-^i7 

OiZWLOmfitlXff^i. 

CO 0 3 0] 'Sy K*ft:4 lfC*3tt«.?E^SIt^*10il^g 

:^(^oi—:B<D^mzit, y:t—ti7.D—i^is^zfm^m 
mm<r>n^)v 15 1, 1 5 2 <»:. mm^m.^vtm(K>:i-( 
;n5 5, 1 5 6Atgio<^tte>nTt.i-5, raeitc. '\-;/ 



(5) IfBS 2002-183975 

8 

3. 1 5 4i. BgMfitB)itieffl©3'r;H 5 7. 158 

CO 0 3 1 ] ^t'N-y F4 0 ^n-g-'na-i*;!^ 1 

5 1. 1 5 2, 1 5 3. 1 5 4S:Raf SJ;-p»CKtte> 
tlfcJSSiei, 1 6 2, 1 6 3, 1 6 4i:. rKJH 
5 5. 1 5 6»C^^[6]-r5&filCi2M$n;t®51 6 5 
t. n-f^HS?, 1 5 8 (Cjk^[filT^fe«(CiBSSnfc 

10 CO 0 3 2 J ^'\';/ K4 OTfi, 3-f;H 5 1~1 5 4 
*5J;D;®5 1 6 1 ~ 1 6 4 fed; -dT. fim^W 1 

ii®7ic:^(^ m3\zii^'^^mm\zmm.ui3\^) ^^xsu 

1 ©®»c:?SfrS'\>y K*ft:4 1 ODM^di^Yt-r-S 
'N5/ h**<*:4 lCDfi:e*^ft$-a-«^<i:7&tT# 
^, S/t, Tt'S-y K4 0T«, ffim7i7 5^:iX— ^S' 1 7 

o{cj;oT. ^m.m:Wi<r>^m-^^\z. 'syK*f*4i 

-C\t. f|li4T-A14 9. 3'f;H 5 5-1 5 8:fea;C^ 
^51 6 5, 1 6 6{Cj;oT, «{f h^-yi^TRtC?{J^ 

20 ■^^\Z. 'N-;/ K*«:4 iw^ag^^fbs-arsctrti-e^ 

•5. S^ttT— A14 9, n-l';H 5 5~1 5 8:feJ;t«8 
51 6 5. 1 6 6t4. *:%§«»C*JJtSMM{a:Bi^i!i#S 

CO 0 3 3] n-f;n 5 i~i 5 4t4. 0 2fc:fetj-s:7 
*-;^7X-y— ;1^|E|8S8 6*J;D:iS#ffiiElHF8S9 3{CJ:-p 
T^ift^n-Si^fC^C-pTt^-S. n-f^H 5 5~1 5 8 
«. ia2(Z*5ftSjiSe$(It3lHlSS9 4{Cj;-s>T^»i^n-5 
cfc5lC;"j:oTti^. Sfc, ffi«Ti'5^a.X-^' 1 7 0 
tt, S2Jci5tj-S h^ .y4^>5^-y— >J?lHlSS8 7»cJ:oX 

CO 0 3 4] ia4S:#sSUT, *IISS<^}g5g{C*3 

^^xm^^^n^t^mm^<r>mmz-D\.^xm,m'r^. 

2 {C*3lt-5^©Atti*t(lfl<h«;K?*MtC, M?qSS2d^e 
JilfCi2g^nfc«ffitSSiS3, J-T^^yZfMA. 
l^5*MATt>S. 1tfflgHfite3tt. 5hni/'^7Y*f<J 

\z^<r>^mzii&cxmm^. Ki+^^cDTt^w 
40 ^^ti^m\ir^it^uir^L,mn\z^^xmm.^nx\>^ 

5. 3^0i^7A*r<SftUTtt. C»JAtf. T'a/J?> (Du 
P o n t ) ai8"7:t h/J^iJ'^ (pho t opo 1 yme 
rs) HRF-600 (Sia«) 'J 7. (Ap 

r 1 1 s) aSl7:t h:l«'JVULSH-5 0 0 (SSS 

\z^-z>x^0SL-^i\x\^^^. tm, fs.mmwix'\i. xz 

.CO 0 3 5] *SIJS«)Jg®IC«S3ti1lffi32®fl^ 
50 ^etiJlt«it«OESi<Z>lSSICOtJTSil«t--5. *ll 
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mm 3 izmnyt^fRmm^mytii<D^»izj:i>^Wi/^^ 

mm^t^iimm^i<Dmm^mm3\zmM-r^, itfs 
mt. ?im-r^mwzm-:i^^xift(D^^t:^mmiz^m 

T-S ;i t tc J; o T^fig $ ns . 

[0 0 3 6] KAT. ia4S:#fi?,LT, *lliSOJ^SilC# 

flij<c^*i^-r'5>c*#iu>xi 1 1. :L<Dn<^u>xi HZ 

^^g§l 3$*LTl^-5. f-A7.yj 1 2 tt. ^ 
<7)}£ilS5&l6l7&s^#!KlU>Xl l«)7ttt:&|SHCMbT4 5"' 
ffl^^^nfc¥S^^® 1 2 a^r^rUTViS. 04C^Ufc 

—A7.ZfU-y^ 1 2®i^5#t® 1 2 a ^n^^^lSj 
tcEgSnfc^i^aigSl 4SrWLTli'5. ■affi^falTt^ 20 

n^^m^iz&m-r^ct^^X'^^^^\ztjir>x^'^^, 
&mmm\z^^viti>t(o^m^^mx^^jzo 

[0 0 3 7] ia4lr^bit«ajT«, 

oTt»5, mn<D^»m\zii\,^x. ^^^r^^^mssi 
3«. -*coi|£^i-©®« 1 3 A-c«, aea-rsit^ica 

cfv»Tia^S»ctB«t5t©^ffiSSSl-rs d t f:: ioT, 
[0 0 3 8] ^![«^F«l7t^Pi§ 1 3 tt. mm. I 3 AX 

\t. mmmiz. ^m'&<D^(D&:ts^. m^oymm^wz 

*f-r-5^ffiS7>^+n:/2 (rad) 1 WfiCfflt 

««P«iffl»C?fr5^ffill**-rt/2 (rad) t^ism 40 

2C0fi:*805liTn75'>tcKS-r-5=t5{C;'5:oTl»-5. ^1 
(n^^Lnil^2(Di^Lmil(Di^L^mtK (rad) X'$)^. 
fS.^, •affl^Sfrm^iSlg 1 3tt. 3A(c43t,»T, 

a««iw, a!ro^ro)t©{fl:ffl&3o6Ji±©fi®i»-m*» 

«i3BT-«, ±x<Dmm(Dtiiittift<D&^'^, mM<Dm 

«P^«lC^t-r5fi:ffiMA<+7c/2 (rad) ttj.^mi 

gl 3H. 3BtCt3ViT, :^TW®^<DiiiJ^7tC0 

fi:ffiS:^2a)^ffiiLTt>J;liL. mi©(iffi43j;t;m 50 
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[0 0 3 91 EI4 4'ttt. •teffi^raJt^SaS 1 3(73ASt 

1 2<D^s.mmi 2 a-cKSt^rnfeSHgat 

04T«, fgi^effl^ie^ "+" X^L, m2<D 
"1" -CSb. ^goS/hiii "0" "C^LT 

[0 0 4 0] m4\z^Lftmx\t, mnoy^mmz\i, 

1 3{CAS*L;t?tC9oSSJai 3ASrSi^Lfc^«. 12 

»-t^mmzm-::s\^^x&nf)^^mmzM^^nxmmyt 

2 2A<>:i^C'5. ;^C*3. 'ttffi^2 2 AtC*3V»T. H 1 Wfi 

.!SS:<)^<£TT-5, ■affi^ra3t^s^S 1 3(rAStU 

s^^nr. iegiffl#sg?t2 2 Bi/j:^, c:n€>i»^je 

2 2A*5j:Dt|ESlffl#M^t2 2 BttH— AXyj .yi' 1 
2I3AWL. — gPTS^iJ^^SWSl 2 a^riliSL. jEtcS**^ 
U^Xl 1 ^ajabTiR^T'5«?g^2 3Ai5^t/iR^ 

•t^$e.mmmmyt2 3Biif3i-DX. ^mmt^Hzmm^ 

n-5, 1f«Jt2 3 A:feJ:tX55Siffl#fig5t2 3 Btt. fi?« 

m±xm'h^hmzri^^o\zifsLMi^. KittmsxKm^ 

n-5. SStK5-CR»t$nfc«®«^7t2 4A:fecJ;tX8B 
Sffl#^^2 4Btt, lfifi-r«5tt;^oT, W^. Itffi 

^mm3^mm-r^. 

[0 0 4 1] mnmmmsxit, sstMs-esMsns 

mo)1S«3t2 3 AtS#tM5-eSj#;SnfcaolE@iffl# 
fig?t 2 4 B t*<^j^LTT*/'<5'->S:}^fi£-r'5 
JC. SS+^5T-SM$nfc^««^7t2 4A<i:iEWI^5 
TS»tSn'5Hn®l2#ffl#Ba3t2 3Bt*?^^LTT^ 

i»«f2@i^ 3m\zi^m^iz^m^n^. 
[0 0 4 2] KMm5XKm^ntcWi(Dmm^2 4Aii 
SB&«#Bgjt2 4Btt. lesiK^t^i J:oaBitsn. 

U>X1 llCJ:oT¥ff>feWlS^5t2 5AtffiSffl#8a 

7^:2 5Bi:;5:-5. dtie^OTt 2 5 A. 2 5 B«. t'-A 
-y^ 1 2ICAS*L. — gi57iti|^S«® 1 2 aTSW 
^nx. :)t^UlSl 4lcJ;^TS^$n-5. 
[0 0 4 3] :;^^:^c. *^SS«)Ji5^tc^sjtfilffiiasw* 
mm.iz^if^mm(on^<DW.miz-o\,^xwim'r^. 
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[0 0 44] &rf, 05*#,^.LT, :^mm<Dmm\zm 

[0 0 4 5] Sfe. las't't-fi. fa^a^^Psm^ps 1 3 
\zmM^n^miz:tn-^^M^u>x 1 icDxitt^t. *3=fc 

C/ff-AXT'U •yrJ' 1 2<Di^5WSl 2 aTRIt^n^t 10 
[0 0 4 6] 135 tC^L;tC»ITtt. 

2 (rad) t^C^^ 1 <D{4ffl{- UTS^ffl^B^Tt 3 2 
Sr^fig-rs. ^WS^ffl#M7t3 2«tf-AxyU-y^ 20 
1 2f3AltL, -gP*«i^Slt®l 2 a«raiaL. MCJt 

i»$6tefitg3<£:SjaL. XT4^r •y:/S4<!:S*f)^5W 

[0 0 4 7] mmmmm s -vit, Kmm 5 tsu^ ^n-s 
mnr^n^yt^m^^^^mz. sttKST-swsn 30 

[0 0 4 8] dWi^JC, SSfeB#fctt, I2flli««: 1 ^, 

%u>xi ifcj;^T¥ff7t©:^07t3 st^nrb'- 

AXyU-y^' 1 2trA«L, -SCAtiJ^SW® 1 2 a-CR 40 
ItSnx. 3t«^aiigl 4(CJ:oTS5tS4aS. 7t«fetiSSg 
1 4{CAW-rSM0>t3 5«, S^7t3 6i:, R#+IK5 

4Jt3 6tt. ffiffi8BSS3iriasi$nfc««jr?#*£:i;T 

i:±, M*)t3 6 tn±m»myt3 7 t^^i^f. 

fCtt. StJta 6 i:f?^ffl#Bg3t3 7 t7&«fifa-&t)-a-e. 
nT^fig7l£A^^fiS:5n, v:o^^^A<)t;eilliS 1 4 »c J: 
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^f)i^mm\z^m-^ntz%iiu^. seox, 

[0 0 4 9] E14*3j:D^S5tC^Lfc=fc5(r. :^^m<D 

mmizm^ytmmfim^±mm.x'\t. mn^. ammm 
m^. n±m0m^^i:zfm^ytifimm6^\zi&m.^ti^ 
J: ate, mmyt. ^imm»mytii^zsn±m»m^(Dm. 

7^j::fe, l24tc43ViT. ftffitafltM 3 {CRS»t$n^1»$S3t 
2 3 A<i:fBfitffl#BB^2 3 B«. »fffiA^'i|^RJ^iyi©7tt' 
— Ati^JC-ST&i. ^in^JJ. »r®75?njg<D3tt'— ACD^^^J- 
[0 0 5 0] 06Sr#BBL.T. ±ieW^3t3 

6. m^mmmyes 7i5^zf^^mzz)f,^xmL<mm 

(b) fiS*>l&3 ewtift. (c) «W^ffl#M?t3 7 

<D^m. (d) tiW^ffl#HS7^3 7 0Dfi:ffi. (e) 

S2p{iffi<c?#-rsfifflM7i^+7t/2 (rad) 
(rad) izf£^m2<D&:m(D^^-rM^\Z^^Lftm^ 

^icD^ffl<i:^2®{a:ffl(0(r>-rnAMcyis. ^fc, 

m^myts 7(D&mmmo:)^mt±T'mi(D&.miifj.-D 

Tl/i^. dCl-e. M^TtS 6<753igtS*ffl#fiP.3te3 7 
®^«*i^Ut^<i:Tn«. 06 (e) tC^LfcJ:^fC. 

<^^mitn^^3 6®§t**5j;^/S^ffl#Ba7t3 7 
[0 0 5 1 ] 'Aiz, f5®^tCM^3t®&ffi^2 0©M® 

[0 0 5 2] ^^mt. n±^tm±m»m^t^^o 2 
mimt3J:z}^n±p^^m^(Dm^^mzaoiih, 

I \fA<D^ (1) TS$n-5. 
[0 0 5 3] 

1 = 2 ao^+ 2 ao'c o s d 
= 2ao^ (l + cosfi) 

= 4 ao^c o s M(5/2) •• ( 1) 

[0 0 5 4] n±m0m^<Dmmitmmiz^>^riz-'& 

M;i«+7c/2 (rad) *^6-7t/2 (rad) 
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ODiBHrtT, n (ntt2eA±(D6&) fflCOV>fn*^tr^ 

[0 0 5 5] ccDi^ic, ^mndmrntzm^iftmn^ 
$n-5-&fig7to^«© 2 ;^:7cA^->$-«^a-rs ^1 1 »c 

[0 0 5 61 tfl5-C. *llliS©J^ffiT«. ■Sffld^^ra 10 

[0 0 5 7 J 0 7Sr#MUT. iSc^mmt^M:^ 

-fiK**LTti-5. 07tr^Ufc^!¥^CO«JB£«04t 

^m^m%^m^ 1 3 ®ai*t7^. i5^j«{!^ 1 \z^m 

A;^:^'J>;/:^i2©i|£Ki*ffil 2 aTRS*SnfcfHSi«E 
[0 0 5 8] 1f^(D35@^(C». {9tffi^r>!]7^^Pi^ 1 3 

fc. &.^mizs^^mt^-^xzi^—\^yht^wn9t2 1 30 
A^AWsn^. ■atassFsi^t^pg 1 z\z^n^-i5<D^ 

\znt^^nmti^+K/2 (rad) tf<£^mi®&4a 
<hSPfi:fflir?*-r^^fflS;i^-7i:/2 (rad) iits.^ 

^2<r>^n(o\<^-fni)^\zm.^-t^z.iL\z^-z>x. ye<D^ 

iSfgl 3tC*3tt-5te*©*5J-ro®i®l 3 B«. 
{CiUW7t<^fi:ffi^ 2 fit* fc« 3 Oji;±<DM<D4'A^e.S*; 

-r-5c:i:{c«i;oT. {iLm^^r^mz^m^ nyttmmm 
J6(c. mmi3B\t, ^mmmiziiiiti^<D&^t:. mm 

[0 0 5 91 2 2 A*i J;C^IE&ffl#Bg)t 2 2 B fi 

f-Axyj-y^'l 2JCAWL. — g6*t^^SI*ffi 1 2 a 
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^2 3 A43ckytJR^-r'5gSSbffl#^5t2 3 B i:)&:-pT. 
E^JKft: 1 {Cfi§j+$ns. ■W«7t2 3 A*3J:Z/IH^ffi# 
93.7^2 3 B«, 1ffg|2®g3$:®iaL, X7^^>y^S 
4 iSSttt 5 JiTfifc/jN#»c;5:S J; ^ tCiR^ 

1t«3t2 4Ai3j;t/f5gffl#ra^2 4Btt. l£«£-r«3t 

[0 0 6 01 «^ie»S3-ett. SMig5-css*$n-5 

W®1t«5t 2 3 A tSWlS; 5 TR»Snfe^<DlH@bffl# 

(C. R^M5-CRWSnfc^Olt^7t2 4AtS*H»5 

xKm^rL^m<D$imm^f^M2 3Btt>^=F&^i^x=fm 

[0 0 6 11 R«K5TS#t^nfc^(Dlt^^2 4 At 
IB®ffl#M7t2 4BH, IBgi««^li;Offi#t$n. 
U>X1 HCJ:t)T¥ffJtOlt«3te2 5 A<t^®ffl#Sg 
^2 5B<t;a:-5. Cine>W7t2 5A. 2 5Bli> t*— A 
T.T'U -y^' 1 2{CAI*L. -^t^^K^m I 2 a.XKM 

$nT. Tteiajsi 4{cj;-3TS7t$ns. 
[0 0 6 21 ^Jcic, 0 8S:#BauT, fa:ia??^{k^a:* 

St: J; -5 #fil5fii ^ ff 5 «^ fc *5 tt ^ S^cOi^S 

(cot/iTusi^t-^, 08Tfi. mi iinmz. ^siifsw 

^ffl^FplT^^iSS 1 3 © A^Tt. ^if%^f^%m^m 1 3 

©ai«7t. i5gijK<^i(cKsst^nsHafci3its*j!KiU'> 

XI 105A»t?te, *J;rXf— AXT^'J y^' 1 2©i{£5S* 
ffil 2 a-CSI**nfcSB&«Efi^lA>e>©:^07t<7)fi:ffii3 

[0 0 6 31 mmi<Dn^n\z\^. m^^fs[mm^i 3 

(C. {4ffl*5iD^?t^*«— ^■CZJt-U'>h?5:¥ff^3 1 
*«A#*$n-5. fiffl^rp^Tt^s^^l 3lC*3lt-5^J^5i-0® 
«13B«. i®JgStC£tSW7t«{affiS:2ffl^7t«3-:Pe; 
±<35ffl<7)ff*>eS*?-r-5CltlcJ;oT. IB®ffl#figJt2 

2 B ti^itcD^ia/"?^'— >t?fi:ffi*«?SFBia<jfc^ii$nfc 

S3feffl#aa7t3 2 B,5:*s£-rs. {affiSFslTt^ 
ISSl 3lCfclt-5¥^J-®®«l 3Ati. S^StCffiltTt 

icj:oT. n±m^m^z2B,<r)^'mn^-y\zn\^ 

T, l5Miffl#Bgjt*5i;Z/M*ffl#fil>t5:1f«f2®)13(C 

->T^fflA«?srae<j(3^p$nfc?i*ffl#R9Jt3 2 Bz 

[0 0 6 41 Cinec0S^ffl#R97t3 2 B,, 3 2 Bjtt 
b*-AXyU-y:5' 1 2(CAWb, -BBA^^SItffi 1 2 a 
^ffiiSL. SJC«i|^jU>Xl l*aifiUTJR^-rsS^ 
ffl#.^3t33B„ 3 3 B2t;5:oT. ffi@!««:l ICHgW 
^ns. B5feffl#ra^3 3 Bi. 3 3 Bali, ItffilESiS 
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[0 0 6 5] mm^mm3-c\t, KMms-cKm^n^ 

'izm'tfr^n±mm±-r^. Kkims ntK^mizm 

iftmsmizmn-r^n^^it. swras-csMsnT. 
tegij«#:i j;Dai3*sns, zti^oo^m^yttimz^^ 
3 4A,TS-r. 

[0 0 6 6] jsn^mmsxit. KinmsxR^ 

nx, lE^iSE^i j;D{±iW^n^). c:n^.<7)H^3t** 

[0 0 6 7] n±mmm^ 3 3 b s»fM s 
xKM^nx, n±dt3 4A^tmc:^mzmtsn±m 

#BgJt3 4B,<!:Ji-5. ^^ffl#.^^3 3 Batt, 

Rmmsx'Km^nx. w^^3 4A2tmc:^[^\zm 

tsn^m^m^3 4 Bzt/s-s. 

[0 0 6 8] c:ne>CDS^7t3 4 A,. 3 4A2i3j;y:B 
*ffl#8S7t34B,. 34B2«. **!^U>X1 1 tJ:^ 
T¥fT7^»ff±7t3 5 A,. 3 5 A2*3j;i:Xf?±ffl#H3^ 30 
3 5Bi, 3 5 Bzi^tXTt'-AXT'U -y^' 1 2 (CA#=f 
L. — gK*«*SWffil 2 a-CR#t3nT> ^^ftiSl4 

[0 0 6 9] S^7t3 5A,, 3 5A2}i> l/^-mfe, 12 

•5. fcfc'U. S±:?16 3 5A,, 3 5 A2<D^4iCD^ia/'^:$' 

[0 0 7 0] yt^tami 4<D~is(D^^<Dmmz\t., n 

±7t3 5 A,tS^ffl#BS7t3 5 B,i:7!)tS^a-&*5-B-en 
T^fi£$n«-&«rE^;5iA#fr^. Tt^tBS 1 4®ftfi;&cD 40 
*i^©ffi«{c:»±, ll*Jt3 SAaiWSfeffl^fiSJtS 5B2 

fi;<i:;a-5. eeoT, Tie^aisi 4(ri5t,iT. 29^©^ 

^it<r> z>-^<D iiTn*>— :&<D3iSco 2 ^J^jtc/'^ — > S:^ 

Ttt. n±ift3 5Aitn±m^myt3 5B,tt)mt3'^ 

t)iti=,nX±ES.^ni-^0Siye<D^St<O2'^7i/^^—>t: 50 
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^tiir^ziiizj:.^x^n^n±r^'b<Dtr^. 

[0 0 7 1] :^iZ. 09?&#raLT. ±iHS*3fe, 
ist^T, (a) \tn^^(D^m. (b) tiS^T^cofi: 

ffl. (c) \tn±m^mye<D^m. (d) tis^ffl#fia 

Jfe<^fi:ffl. (e) li^EK^<7)!£ffiSraL.Tt»-5. 09 

2®fi:ffl<Dt^m75WrlgSUrc«^fCOViTCO«Sr^b 
tl^^fCs Sl(7){44§i:^2co{4ffi©Vi-rnA^fc;i^. 
7t/'2 (rad) , ±n (rad) 0DV>-mAWC;a:-5. 
-rntf. 0 9 (e) {C^LfeJ;5tC. -&fiK^W5tSfJ. 

m±ytiin±m^m^i::<D&iismi)^ifutf3i^mmx'\t 

n (rad) fs.^mmx\t.WMm\Z\-iMa t.t^V) . 
7ti:lf*ffl#R8:7t<»:Ofi:ffiM*i±7t/2 (rad) 

/2t3&-5. 09 (e) -Ctt. *a:ffiM7&«±7t (rad) 
i:fi-5iii*(:*3lt^3tSSr "0" "C^L. 'a:tiMA^±7t 
/2 (rad) <b;^c-5®^lC*3ttS3tSS: "1" "CS 
L. ■fe4aa*<ifniJi51ii*C:fett-55fiS* "2" 

[0 0 7 2] 0 7;i:ctiLig9 {C^L/^«»JT«. ^J&^<D 
iBsgff<©3iS7&S3ttfc;iS. -^-L-T. 0iJA«. 0 9 
(e) fCS^bfei-SfC. 3t« "0" tt2 e-y hOx-rS^ 

"0 0" \znm^^, "1" 1*2 f>y hWT^-^ 

"0 1" (C^+^&^-tJ:, 3tS "2" «2t:-:/ h©5^-:5' 
"10" {c^**c:$-&-5Cl<i:;&i-C#-5. c:05J:p(c. 07 
^ttiL0 9fC^Ufc«»J-C«. 04!&l»U06tCS^L7ttfll 

<D J; p \z^^^<Dmmu(D^s.f)^ 2m\zt^^^'^\z tt'^ 

[0 0 7 3] n^%tn^m^m%h<D^if^m^ s t-r 
^t. •&fiK7i£«5SS niH5tti(^)iC (1) rasn-s, 

(1) =kO, ^±7t<!:S±ffl#fiS?ti«fi:taMtcjS:i;T 

6 7t (rad) ©IBffif^Tn- ( n « 2 J&(±a)S§:) M(C 
[0 0 7 4] td^T. ±3S©J:^{C, iii:m^^m&^\Z 

^m^titzmm^L^mA^^m^iz^m^nrc^mmm 
m^ttrmi'^x. fi»mi^i(DmmRmm3\zmm^?i 
m-r^m-tiz^t, fim-r^^mnt. ^(omn^fRm-t 
^mizm ^'>^?imm^mft<DiiL«<D^m/^^-> t \zm 
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fi^^n-swT-. umct^^mm^t.. 09 (e) ics^u 

;t J; ^ ;5:mS<;)^fi£7t® ^' — > O t-^m 

(d) lC^bitJ;^^<cll^flB#Ba^©{4ffl©^im-;S'- 
>il^«lTS-5.. 1ff^7t<^fi:«<75^ilA^' — >«. 09 

(e) lc^U;tJ;-5;^CR)Ta«^^^«)3iS©/'?:S'->® 
T^-^t. 09 (d) JC^bJt:J:'5J5:ll*ffl#M3t*J: 10 

fe^*gW/^£iSStC±0, 09 (b) iC^L^ci-pJ^CRlfS 

[0 0 7 5] ±m<r>^o\zi,xm^<Dm^n^-yti^^ 

nfcffifaiESUi3fC«bT. 0 9 (d) IC^LfcJ:^ 
S±ffl#H3^S:raSt-rn«. 0 9 (e) 

CO 0 7 6] ^mm^WLyt^^isn^m^m^<D^^<r> 

■5. ClcDct^lCbAc^^fCtt, te^jSE^^ 1 (Cif i$^l5# 

[0 0 7 7] «±iSiB^L/tJ:olC, ©ffi*^?^FBl«lc^gl 30 
^ n/tie^ffl #=Hg7t43 J:O^S^ffl #HH^S:ffl S t 

■5. 

[0 0 7 8] :!k.\Z. 010 €:#-^UT, jt'N-y K4 Ort 

\z^\-ie>t\.ni^mm^%^m\z-D\i^xfimt^. 010 

K*#:4 1 S:^bTI/J-5. ^CD'Sy 4 1 (^OJicgR 

irtt. 3tj^^4 2*^UT¥««:U— tf4 3*«@^$n 40 

TtJ-st*!::. R»rs!©ta:ffi^ra3t^ras4 4 t^^tu 

114 5 7jt@^$nTtiS, ^^ffi^4 SCOST^ffilCtt. 

fc. 'N-;; h'*«:4 iF^tC^fet^T. fi[*a^rp1>tlKiaS4 4 
i5J:t^3t«feaiS4 5 lcf3::/'J XA:/n i7 4 8 
^tt^.nTl/>^. yjXAyn-;/i7 4 8(^*I^^{*U— tf 

4 3 m<Dmm.m^z lin u ^ - ^ >x 4 7 j- e n 

Tt^S. 'vy h**^|£4 1 ©IBSljffi(*: 1 iC^tlSlTS 

®ic«ppgp*<jg^sn. c:cDP5Pgptc5tt!^ix>xi 1 
d^^itenTii*. c:®*t!^u>xi 1 tyuxAiTD so 
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•y 4 8 L(Dfii\Z\t.A^(D 1 ig^S«4 9 A^Klt ^>nT(.^ 

[0 0 7 9] fi^a3grB"53t^s^gg4 4«, ^^Tt^tcSH^J^ 

tilCTC (rad) fc*ltS;i.S 2o©ffi0ti-rn*^lC^S 

T#i.J;3»C?SoTV»S. •E:fflSrp13t^iiSs4 4«, M 
(C. ASt7troil7t:35lS](r?tbT. ail^3tCD<l7t*|S]$:9 
0° lHie^E-&^J;^{cfj:oTU^. {iffi^FBmigiSS§4 

[0 0 8 0] ?t^aJii4 5 fi, ^fe^tJtlcSH^lJSnfc^Sc 
•5J:5tC/ioT«ri«.. ^fc. T-f i?nU>XTU-f 4 6 

[0 0 8 1] ^t«feaiS4 5 i:UTtt. C C DSJH*i:aMil 

7t^aig§4 5 tLT. MOSM@#:JS«!m^t«^ 

XiR ro plus E, 1 9 9 6^9 
No. 2 0 2. ^9 3~9 9'^— #B8. ) ^rfflt^T 

[0 0 8 2] yUXA^P-yi74 8(i, lS7tt*-AX:/ 
«J«y^'ffi4 8 atS«®4 8 bS:*LTl»-5. fiJtfcf— 
A7.:?'U vSm^ 8 a <i:SSt®4 8 b<D5*.{l^t'-A 
Xyj>y:$'®4 8 a 'J — U'>X4 7^»3tEg 
Snxv^S. AXT^'J •y^'®4 8 a<»:RI*ffi4 

8b«, #;fc-e©ffi«;&lSi*«nUpt— ^'W'>X4 7©Jt 

[0 0 8 3] {iffi^rajtS!P!li4 4tt(S3tt-A;^:/U 
v^mA 8 a<OT:&<Z)fi[BlCiHSSn. 5t^ailg4 5« 
SltM4 8 b(OT:^CD'K:efCi2B$nT^i-5, Sfe. 4 
5J-<DliSiSffi4 9<t5ti^U>Xl 1«, iiTtf-Ax:?' 
U v9mA 8 a©±:;&<D^gtCiBB$nTl»«. 
aij;*— ^'U>X4 7-^Mi»U>Xl 1 tt. *ni^7A 
U>XT*oTt)J:tn 

[0 0 8 4] yjXAyo-yi7 4 8<7){l^t'— AX:/'J 
•y:^®4 8a«. ^Tg*b<Si?«-r«J:3tC, 

roiltilCj;oT. 4^}-© 1 i^St54 9 S:jlja-r-5tao1f 
^7^. 8e©ffl#aajti5j;t/f?±ffl#=Ba^(D7tSS<i:4^i-<7) 
1 4 9 SriSiS b fc^©l5Sljii«: 1 75^ ©Bl 0 

[0 0 8 5] 01 01C:tettS:/'JXAyP-y;^4 8, ^ 

fflsrBma!iBS4 4. 5tigfems4 5tt. -e-n-en. 04 
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(0 0 8 6] 'AiZ. 1f?groiB^B#(C*5fJ-i)tgSf?^7t^ 

^:^lfiI*^ASt® (El 0*3ltSiB£®) fcSit;a:it«!(B^ 

[0 0 8 7] if^^^:!/— 4 3i0aiW$n;tS{i7t(O 
n. T'UXA-rn-yir 4 8ro<l7tt*-A7>:/>J ■y^M4 

wsnx, ■Effl3grBm^i^sg4 4tcAW-r^, -a+i^rBi 

[0 0 8 8] fi[ffig!R.m^PS4 4(7)aiW7tT*-5lt$S 
:/n-;/i7 4 SOffiJ'ef— A7,yU >y;S'®4 8 a ^rSiS 

-Dxm^^txr^mmif-nzmm-^ti^. cooit^jtij 

y ym 4 <i:S#K 5 CDMI^®±T'a*)/hS»C7Sc-5 J; p {c 

<Diiim^^imm<r>mmtnz^^:^ti^t. m^fimms 
tzmmi^ii?imm»m^t<D^»iz^i=fm'^^->ii^ 

[0 0 8 9] fSgiiS^l A^e,©M07t«. n<^u>xi 
HCJ:oT¥ff7l£<i:Sn. 4 5i-<D 1 &fiS4 9 SrSiSL 

4 8<D<^7tt'-A;^yj ■yi5'®4 8 aTRW^n. jEfC 
SW®4 8 bTSItSn. V-f i7 0U>X7^'f 4 6 

(0 0 9 0] fta®E&i^fr*(r»T. nmi^>X\iii^ 

a®-r*^ra-e«, ^j^^j^u— tf4 3<Dm;'3«. 

i^-OTtSraJStr-S. c:®t#co^^ttif§4 5©ffl:^lC 
»Cft^T, S*i/D-yi7. TKU-x^^. 7*.-:*;^x 

[0 0 9 1] )*:fc, 1f«<7)S*^{C*itt5ESb»Sfe7t^ 
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l^-- tf4 3<Dai;^tt. ??^ffl©igai;fjlcS^Sn-S. ^1^ 
«ft:U— tf4 3 iOaJl+SnfcSfiSTtroW'— tfTfetS. n 
U^-:$'U'>X4 7{rj;oT¥ff?t<i:^n. ^JXA^ 
Pu/i^4 8W(l7ttf-A7.y'J •>5'B4 8 afCAML. 
c:®iB3tt-A;^:?^'J •;/^'H4 8 aTSWSnX, 
^Ni^^tm^A: 4\ZXm-t^. ■&ti3gPpm^Sig4 4© 
ttlS+Tlcti, ^TCDllijg{Ct3tiTtil»t7tOfirffl*^|^— (7311 

10 %i^1S.^. ^fc. •affi^PBm^iB8S4 4©aiW?t«. 

[0 0 9 2] fi:ffi^ral7t^ilg§4 4CDttiW?tT^SB* 

ffl#ra^f±. P<l7tt:a&-5CDT. :/'JXA^a-yi7 4 8 
(Oii3tlf-A;^7'U-:;^'ffi4 8 aSSiSL. 45^(75 liS 

s«4 9$rjiiiiLTR{g7tro^i7S^. :i<Dn±m»m 

mt, ^tl^>Xl 1 (CJ;-DT^7t$nTIE©«^#:lfX 
U. XT^i"y7'Ji4<»:RI*lg5<7)«[l!iffi±-eafe/hg 

T. mm, mm^mm 3 ^M'^T^. m^mmmmz^ 

[0 0 9 3] l5»j««:ld>6,OHD7t«. S^Tt-tS^ 

oT^fTJttSn. 4^J-Wl&fitR4 9*iiiflLTSig 
CKDMOT^tt, rf^iXdxfuvif A^<D 
M7tt:'-AX-7''J-;/^M4 8 aTSW^n. HtCKIt® 
4 8 bTJSJtSn. T-f i7DU>X7 U"f 4 6 SrMT, 

^^aiS4 5 (cAtt-rs. ciw7t^aiig4 5 <i>^ti\z^ 
[0 0 9 4] mm.<i>m^n\zii\4^x. nmvyxw-h^ 

ew3tlf— A7&<8ES!aE*>:l«)TKUX • ii— TH^it 6 

[0 0 9 5] ;a:*5. ^fflSPBl7t^iSg4 4ttk<Z)(13te5& 

lai 0{c43tt-5 7'UXA:/n-yi7 4 8©ii7tt'— Ax:/ 
40 'J ■y^®4 8 aS:*S»tMfC^2-r-5. *-5Vi«. 

XAyD.yi7 4 8<i:^fflSPBm^lSS4 4i:<DRgfC. 4 
5i-<^ 1 yjXA:/D-yi7 4 8 7J^6<7)Sil 

4ii-CD 1 j^S«fr J;-DTR<S7t<D7t{C^^bT 
fi:ffiSPBl7tSlifg4 4tCAWS-l+. •£iti^rBl5£^iS§i4 
4*»e.©R<BJ1£©3ieSr4^J-® 1 «^Sffi{CJ:c>TP<S7ta) 
31£»C^^LT. {13^tf-A;^7''J-y5'®4 8 a^Sj§$ 

50 ^05 7— xA-fXSrffl^iT. Alf3tC0jtff:!&fSl{rot^ 
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CO 0 9 6] :>):tc. 011S:#BBLT. ***Srop^.fr 
*3 It -5 7 * -;^7 7. X 7— If ^ :p i^T 

XI l35»6ro>l£f-A*^ »w*tt«X7^A' 10 

•y :fm 4 1 S#tM 5 (^i«Sf-® Ji-CS fe/h^fr ^ J: 5 ir 

A75i«t)/hg<i:7i-5fiM*ixT^^ :/S 4 tSW^ 5 

6 l-e*LfcJ;p{cgAMN^<fi-5. jS»tc. *t#jU>X 
1 1 ^0D3tf-A*^gfe/hSt;5:^&«7SixT^-\' 
7'^4i:S»t^5O«^®cfc0fellfl'J'\-rnfe«-&{C^ 20 
7tigtaiS4 5<7)S3t®fC*3tt5AS+7t®ttlC«, 0 

1 1 {C*5V^T!f?^6 2-C^Lfc<i:5{cS75«;^#</i.5), 

(C ^ A W3t©^flJ® gOD^fb tc JiS i; Sr^aiT 
5 ^1 1 tc J; -3 T 7 * — X X 7— Sr»-5 c: t*«t?# 

mg§4 5 »§7tisic*3ttsi^«»cM^srsa*®ii«^ 

So 

[0 0 9 7] **i£cDJ^^-ett. 7ief-A75^'*JC-&*S<^ 30 

1 \zn\^xmB•t^:fs^\z•z>\,^x<r>ft^v H*ff4 

[0 0 9 8] :^\Z. 01 2i5j;UJ01 3Sr#BgLT. * 

mmcommizi^i'f^ h^-y=^^>5'x7-it^®^fi£:^s 

T, 012 (a) iC^Liti^lC. h^-y^7 0(cmo 

T3tf-jU7 2©jtff::&ip]<D^mrffl!idie>mfc, 

>yh7 1A. ItJCOt-y h 7 1 B. l:3®t:-yH7 1C 
TS^J^fig^nxViS. 2 0<Dt:-y h 7 1 A(i, 0 1 2 tCiJ 
t^Tf?^AT-^Lfcfi:SfCi5l,>Th^-yi^ 7 0 
jt*li^^£^atCgBgSnTti-5. hf-y h 7 1 B«. 012 

bTH-M(c-rnfcas(ri5«snTi.iS. e-y h 7 1 c 

»i, 01 2tri3^»T??^C-eS^Lfc^2eJC*JtiT. h7 50 
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0\zm>X\iy h 7 1 B i:ttS?*fflI(C-rn;^&S 

[0 0 9 9] 012 (a) {C5^LfcJ;5tr, 7tt*-A7 
2A<h7-yi7 7 0±S:iE«6lCjlfT-rs^-&tC«. ^f- 
A7 2*t&fi[gA. B, CSaaf 5IR03t«iaiS4 5 
wifeS^tftfi, 012 (b) tc^UfcJ:5fc;iS. f?i 

t:)^,, SMA®ja^®S^M*t^t)±^<. ■eSBjijgi 

[0 10 0] — 013 (a) iZ^VftJioiZ, iftif 
—1x7 2ifiV=yv^7 Otr^tLTfcf-y h 7 1 C^OtCf 
nTitfr-r-SS^trfi. Tttf— A7 2/&s#firaA. B. 

c*jija-rsis©jti*tiiS4 5®^sjtft«. 013 

(b) tC^Lfei^tcnc-S. -tn-ti^. 'KfiASjaWf© 

<. 'e:gBja®^<73§7ta«ftfe/h$<jJcs. ■ksbii 
«. Ttf— A7 2(^)h7>yi'7 od^e.©-rns*«:fc€^< 

[0 10 1] U^. mmLfS.^^-f)^. Ttt*— A7 2*ih7 
•yi^7 OtI»LTt!y h7 1 B^O fCfnTitfT-TS^ 

t)/h^<7i-5. •(iSBiija^<DS7tm<i:fi:BC®iaP#© 
S5tfit«)S©ite*tfi«> ?ttf-A 72<Oh^-yi'70 

[0 10 2] &.±o:>z.iiA^ib. ^miBmmm<D^ytMii 

S3tlf-A7 2®t*n©:«Fl6]*5J;CJt:*c#S7&<»75^-5. tJE 
■dT. fi!:«Bji3a^©S7t«t&Bcaj@i^<DS7tgt 
©M^h^-y^>i^X5-«#i:-rsc:<i:*^-t?^S. h! 

•y h 7 1 Att. &mBmj&m<D^^mii&mcmmm<D 

[0 10 3] *CT(C:feltS h5-y^>i^-t}— fl:*^ 

*3-^^aA®ja^<7)^-i'5>i7'$r^ti:j-rs<. ea 

Ajijai^w5''f 5>y^»qstcLT, {4BBaia^©^ 
tC, ^Slbfc#:5'-f 5>i'-e> ficBBaia^OSJtSi: 

teacai^B#«S3ta^^tts-r-5. mmz. -sBBaia 
i^©§^ft<hfi[ficaiafit©S7t«<h©M^^aiu, d 

7 2*t«trh7 5/i7 7 0»Cii«er-5J;5tr, h^-y:^^>: 
yx7-«^trS^ViT h 7 -y ^>i^1t-7t^7jiff *3n 
■5, ;i^ci3. ^f-A7 2A^if«l5@M«7 Sraia-rSI^ 

h7 y+>i^-y— #ttfTt)n-r. asfK^TKi/x 
• -9— #®«6ajaiBF(o#t^*^»j#$ns. 

[0 10 4] Jiii. i^^m<Dmm\zi6H^v^y^yif 
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10 1 h7-yi'TR{c«7^j:f,;^£V^ct^tC^LTl»-5 
■5. 

[ 0 1 0 6 ] 2)s:^Sg® J^§iT-tt, 014 (a) {C^L;t 

=fc p {c. ^m!^i$- 1 ©it^iefitWJSE 7 {C'tt^S:fesi-r-& 

•5. ) tc^ft^n-s. -e©^. 1 0 1 ny K 1/ 20 

7. • -y— Ji^^i^e^iiiaL. t kux • -y— 7i<®^6fc 

CO 1 0 7] -Aiz. mi 4 (b) tcs^Lfc^t^tc. mttt 

&m 10 1 7!»«ili5».:^|p]©^»®SfflCDSgE 1 tCalbfc^. 

^»t{(^si 0 4-K(^g5eijiK^i(9»ifi:&i^R (ea 
T. an^&ifiit&mo. ) tc^t&sns. ssstteaio 

1 ©iiin:^[6]'xoD^ii!,isteii:»«. b^w&m i o i <d^ 
WJmm^t, m^^mmr-<^mm(7)mmtimm^ 7 

(±«>fa©1f«IE®«^7fc«fj:^, 30 
[01081014 (c) tc^ L.;t<i; 5 tr. B^MfiM 1 

0.1 (^^wiji^tt, ^<ommv&m^iiL7 (D^s^mmt^ 

L<fsi^j:o^zm^^ti^, ctiizjio. mm.(Dmnu 
mmm 7 \zmM&.& i o i *iiiae-r-5i ^ tcBastctB i 
0 i^mwj^n^, 

[0 10 9] 'AiZ. 014 (d) tC^bfci^fC. fiSSt 
fi^ai 0 l*tjgn:^|S]®^ii«!H(75!^E 2fC^Lfce). 

B8ltfi[Mi 0 ui, f?DJ. it^:&iS]fc^i!i$n. 01 4 

(a) tC^L-fcKif^7&«ff*3n.5, Z.<D^oiZLX. 01 40 

4 (a) ~ (d) iZTpLrcWim^^omLmn^n^. 
[0 110] ±m<D^z)\z. *^ig®jg^Ttt. mmoy 
mm, 1 -^xDmm^m^m i \zmm^%ii^n^ 
©ffl^sai^wBsst^Bi 0 \ti^'Tm.t^iio\z, p.stffi 
fii 0 i**^f!isn«. dtucjco, m^oDWPBi. 10 

t.<r>'^mzii^^^n^—zy\-^r) Tit ig*«is® $ n 
£tT. 1ffB8S®®«7tcfig«fi[ei 0 i75«igt^-rs 
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[0 1 1 1] 01 5tt. «tt$«*f^gtL, iSEflllSrl^ 
PpTtLfcJlE^^T. ±5B©BgWfi:ai 0 iroift^SSL 

01 5tCi3tt-5fa^R, El. E2tt, 

z.t\^x(Dmmt.nmz, %m.Wk^\(D^mi3n, ss^ 
{a:a 1 0 1 <Dm^^\^<D^mmw(D{&. mftt^s i o i 

©jin:*|ti]cD^®llEH©S^SL.TI/>-5. 015 
tCiJtiT, le^T IttiStSWrsli&^L, I2^T2«^-V' 

[0 112] 01 5fC5^Lfccfc3fC. *^SS®JKI^T 

ti. ii«ewraT KciiViT, i-:)<Dmm^mmm7izm 

J^BK$n-5. 015t'i3t>T. Be^Hl~H6tt, CI© 
(C|5^ 7}x D 5 A SrS L- T -5 . 
[0 113] t^l^T. BS#tfi:Sl 0 IWi^Iftti. 
3t*3j:C^iB®ffl#flg^Offlltfia-e»-5jtt«jU>Xl 1 
Sr-^tJ'N-y H*ft:4 1 ft h 7 y (c»5;^rPltC^ 
i!lS-t±-5i<»:tCJ;oTff*3n-5. CC-C. 0 1 6 tCv ti 
m[y'>Xl l<D&m.<D^itii. 'x^y H*:#:4 1 i&taiS h 

7->i^fc»o:&rSifcSH&sii-5fcje)©a'f;n 5 5~i 

5 8 izn-r^mmm}£(Dmt(D~Mt:7n-r. 0 1 e 

tiT. (a) \tM<^\y>Xl KD&m.O&it^^L'. 

(b) fJffii!imEE<75^<liS^UTl^-5. 

(0 1 1 4] 01 6 (a) tr^LfcOTfC^VsT. Mifell' 
>X 1 1 «. ieSe^P^IT 1 T«. If ®fB^®^ 7 <Di^»i 

1 1 tt. +^ ^5^7 y -/mmT 2 T'tt. mti:^f^<D^Wl 

mm<Dis<Dia.mx'-mmtzif±vrcm., m^-^^\zi»wi 
m.x-^m\z^it\^tz'^, mmmm.m. 7 ©»k;m«j; 

[0115] 016 (b) ir^L;tfi3j{ct3l,iT, 

[0 116] ^fC. 01 7$:#HgLT, f»?87t*5 J;C^iB 

^ffl#ra7t<oHgit<as 1 0 IS-, Bfa©if$siesis^7 

T. (c) ttS*© h75/i^TR 1. TR2. TR3* 

UT, • -y— :1^®^6<7)ft1fC{i, 4 0(Di»fgieg®i^7*i 
017 (c) TH. ;in640<Difffi 
fBgfil«7a)^B?&fH^a. b. c, dTSUTV^S. 

[0 1 1 7] 01 7(C*5t,iT (d) . (e) ^tl^^ 
nh^-yi7TRl, TR 2 tC*3ViTie^S:fT5f85ro1tS 
7l£fe<tt;:|Sfiiffl#M7feCDg8|^{4Bi 0 IWfiei^S^LT 
01 7 (d) , (e) iC^lrJT, 01 7 

(c) Jc*Lfch7<yi^»r**-r-5B8*tfi:ai 0 IWffl^ 



(14) 

25 

1 0 1 f)mmLrcT k • ^^-^^mme t^wT h* u 
KW'T.T&^ig^^Ens. Hgij^i; 1 0 1 *tT H u;^ 

• 1f-Jj?®«6 ^MiSf ■5S8»w«, ^f^-v H 4 0 ©t^tB 10 
CO 1 1 8] 3l>hP-7 9 0«. l^0^^2O<07K 

[0 119] ^nm<Dmmx'it, mi 7 (d) . (e) 

er^FBlfC. lOWh^-yi'JCiJt/^T, 1317 (c) 

a 1 7 ( c ) iZ^if^ b ©fi:e(C?¥*E-r-5&««l5&® 

«7JCl^«$:l5ai-r^. EAT. I^*IIICLT, 1 [hIIE 30 

ore^-t?«. mcb7'y^iz:^^^x, mi7 (c) iz^stt 

017 (c) l;:*3itSd®{aSfz#ffi-r-5&iSffif2^« 
«7»c1tffi*IES-r-5. c:<^)J;^tcLT> l-z><Dh^y 
d7jc*Stt5 a~d©ikT®feBfC??Fft-rS^1SaiH®® 
lgc7JC»-rsi»ffi©l2a*ii^TLfc^., ^^:Wh7-yi7{c 
43ViT, l^«|(7)|5Si*fi^-5, ;^£*i. 017 (d) , 

( e ) T-«. fimmf^ 1 1 lsieSCDB8#tfi:B 10 1 
(Omm^, ^RS]«i;&lfi|fCgS*T^LTV>-5. 40 

[0 12 0] t^^T. ^^v^Ty:/mmT 2X'\t. 

fs^mm^i (T HUT, • -y— :^®^6) (c^-r^MS^^a 
g 1 0 1 <D^nmm\t, mm. Mi!^ro)isic^<k-r 
-5. fi^s^tie 1 0 1 ©ffi^tj^s A<-:£<owra-eo*. 7 

HUT. • -y— #®iSE6 tCi2gi$n/tW^S:«^tiST^J©-& 

^l?lg5-r^2:3<De-;/ hP^lWS^tt. 

7 K UX • +»—Jp®« 6 -rs il t 

50 
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[0121] mm&.mii 0 1 offlji*^s*«-^ro»ipdj(o 
^ui^r. Bastes 1 0 i®ffi*t)ii!*^iiiofe«.v»tt« 

6©S$S;*:€<t?#. TKU;^ • -y— #««6fCJ;0 

$*^-s-c»oTfc. MSt&fil 0 KD^nmmizit^c 

X. yt^y h*4 0a5«^aJtt5*fC*lt-5fcf7 hO^ra^tf 

irsr^BgLfco, T Kux • -y— Jl^ffiJ^e tc3E»snfc 
mmi£mizm^vrz<o-r^r:^tb\z\t, H^A^o^^m** 

[0 12 2] BlCDMm«. 017 (a) fC^bitJ;^ 
tC, • -y— xPMJSetCfB^T^tf-y hP«6S 

Ba,«&Sl 0 l®fflMiiS{Ctt0tJT^J:5{c^^^ 
t)C0TS-5, tJ.^. 017 (a) (CjotiT. ft'SfeCDtf-y 
htt, 7 K U;^ • -y— ^f^®«6 (Dl'^rofirBtcS-riHpS'J 

[0 12 3] $^2(Dnmt. 017 (b) iC^UfeJ;^ 
fC. 7 HUT, • -y— 3}?ffi^6tCtggi-r-5tfv HPCDft$ 

^^tTfr, 02IZ*lt«fi#«LSlHlK8 9»C*5V»T, 

^■y K4 0cD;^aiai;'JlCi5tt5tf-y h®^rs1^lf-y HFbT 

[0124] 0 1 8 tt. ±SE<7)^ 1 (OMfmmm 

018fC*5l/iT. i»Ett«ie»!K#: 1 (7h*U7.- 

•y— Ji^fi«6) tc*f-r-5Bgit{arai 0 i©4a»3S«*« 
??^pi~P8tt, $^'-i'5>i/ic*3ttsbr-y h^au 

T^i-S. ;S:*5. h!>yhPl~P8«. <1^J!IS±«I^ i; 
S$t¥<J»r$n-5'^^t>©tLTV»5. !a:*5. 0 1 8 

mi<75?*MT«. tr-y hP 1~P 8©fi$ 

«. Bgwffifi 1 0 1 (D^Mm^izitm-r^. cntcj; 

0, Jt'v-y h*4 0«^!lilli*lc43Jt5t;y HP 1~P 8 

©^r«ni-^ ici^cs. se^T. mi<^*f^5:^fflL.;tJ© 

Tt's-y H4 0<;)^liltb:'3tC*3tt-5ey hW^H 

raos^rsKKLT. 7^1/-;^ • -y— j}^®«6{ciEiis 

[ 0 1 2 5 ] 0 1 9 (i. 2 b7t« 

i<D^i^Am^m'>-r^mm\zii\.^x. My h«)S^43 
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T, (a) «. EI2(C*3tJS«lffl(gSS8 5 J:0ai:f3$n 

-5ii^«^RF*^L> (b) \mmm^mm±&m-v 

m\zM^^-r^. mi 9 (a) HSjt&B 

lC*5tt-5«^5aa[HlSS8 9tt, zi> hn— 5 9 0 A^f)Ba 
43 It -5 fc: h ©B#Fb1-^ fc! >v h Psl «B#Fb1 , WM'^m. 1 0 

[0 12 6] et±l!iigbfcJ:5fr. *||fiS<^)jg!i-C«, 
[0 12 7] *lliS©J^®Tfi. %m.^^\\ZT 

Th'u;:^ • -y—Ji^^^ 6 tcfE@i$ nfcT h'UT. If iffi 

S:«imLT#i»aiBgiSS^7<£SS3iJ-r^. tl^oT. 

T, ■&tt^lEMl®^7{C^tTltffi3t. IESi^#HB?t:fe 
JS®}gSiJc:.i:n«, &1fffiffiglffl«7fc*tLTtil«k, 
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[0 12 8] sfc. ^^mswjesg-ctt. mn<D?immz 

^mr^mmizm-:3^^x^0&:mt)^?Em&:nz^m-^ 

m 3 fcrawuT. mm^ttmm»m^i:<D=f^mz^^ 

icHswL, ^n(CctoT«^igffli^3=fco%^^n-5S 

[0 12 9] «eoT. :^^m<Dmmiz^rnt. mn(Dn 
^mzn^t^tn^m^f^^^L^^StiT^sm^^f^f^^o 

myt, n^mmm^i5j:iZfn^mmm^iziE.m^ti^ 

Wtf?47t©iRm<!:d«1il«a5SS 3 Off 
[0 13 01 ^fc, tS!5l5©Sife^rft-^tt. PSSfe^tH^ 

±^^^iii-r^^^iiimzn±m»m^hA^Lxv^ 

■5 <h. S NJt;!it^ifc;-r-5 5 mmj^.iii$>-D 

m^ii^m^^xmn^m±-t^<DX\ w±m^m^tz^ 
■Dxn±m^<D s NitTi^^Mt-r-s i -5 ;r <h*^;^tti, 

30 [0 13 1] sAc. :i^mm(Dmmizj:rnt. it^jt. te 
[0 13 2] [f^2(Dmm<Dmm] -Aiz. *^gqo^2 

[0 13 3] atElliSWje^Jzfett-STt'S'y K 4 0 tt, S 
^§520 l<i:. mi0^f!lSS2 0 2 t, B2<DpI»jgS2 
0 3 tSr^UTl/^-S. @:tSI52 0 1«. jttil^lEglS* 

flJCtt. ^»!^i^i<D^m:b{^ (0 2 0iclstt5±T:* 

(fij) {Ciffit/J-5 2*CC>U— ;i'2 2 l75«l{Of=ttt^.nTt.'> 
■5. mi«oIt!)S52 0 2t±. C:CD2*CDU— ;l/2 2 1 tC 

ck-3T> iHS!«{*^i®*g:;&ifi)fc^i!j^«gic3feittrnT 

ViS. ifc. Jt'\yK4 0«, mi®nltl!|g52 0 2S:. 
50 )t1tS3EgW*^fi«*«:lCjltlxT§5Si«{*:i«)i^€l:& 



(16) 

29 

[SltC8Hli$-e--5U— 7^— 2 2 2 **LTI/i-5. 
[0 1 3 4] ^l®nIil!lSP2 0 2fCtt, h'yyi7<Dmm. 

(0 2 0 iriJit-s**:^!^) \zmrs^2:i^(r>v—)V 

2 3 l7St®0#tt?>tlTI/»^, ^ 2 (DpJiligP 2 0 3 «, 
^:(02*<7)L'— ;i'2 3 1 fCJ;oT, h 7 <V ^ ©S^:*rlfil 

m2®pri)!iaP2 0 3*. iii©piEijgi52 0 2^c^^LTh 
7>7^^©^^:&l^i]^c^ft$■t^s'J:^7^:-:S'2 3 2$r* 

CO 1 3 5] m2<iD'5Il!iB52 0 3 ?t!^U'>Xl 1 10 

XI ISr. m2<DPli(igB2 0 3lC*tLTiE®!K«:l©® 
fC^lS^C7^l6l{C^lfl$-li-5.Ti7 5^3.X-:5' 2 4 1 

CO 1 3 6 ] *^lS©J^SgfC*3ltS7t'\y K4 OT«v 

n^i^yxi ni3t^«2 0 4 

m 1 CD plftgP 2 0 2 2 <Z> oJftgC 2 0 3 20 
XI l(c:AML^C7fe^@^g5 2 0 1 tC^lj-Snfc3te=^» 

tt. mio«ji(ia52 0 2fcH^$n, "^^i^ffljt^?^®- 

BK^£^rS^-2 2 3 S:^LTV^-5. 
CO 1 3 7] ^HJgWJ^IitC^fettSTt's-;/ K4 OT-14. 

c:n{CJ;0, 7:f-;^X-!t-7K$:fT5:i<*:*iT# 30 
-5. ije^s-y K4 0-e«. "J:r7^:-5'2 2 2trj: 

oT. IBSljKft: 1 <D*§§*r6ltC, Jt«)U>Xl 1 WfiJfi 

■5. Tt'N-y H4 0-C(4, gny^:-^' 2 3 2 CJ: 

CO 13 8] Zi'^^iX— rS' 2 4 1 0 2{Ci5lj--57 
*X-y— 3l^lHjg&8 6{cJ;oT^lii$n-5)J:-3fc;io 
Tl^S, U— T^— 5'2 2 2«. 0 2 fruits h7y 
>if-*)—!S^^^8 7 43j;0:x^'f K-y— iKIhISSS SlCi 

2 3 2tt. 0 2{C*5ltSiiti£SlIfflllHlSS9 4{CJ:-pT^«J 

CO 1 3 93 fiH, *jSJg©J^§gT«, Tt'v-;^ hMOA^ 
02tC*5tt^)Sl!lSg8 4CC»«S^i&*LTt/^5©T> CI 50 
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offiWii?B8 4ttiSite.nT^»;&:Vi. *IISfiojg 
^Tti. ^mmi^ 1 tTt'N-y K 4 0 t<7Dffi5t*WfJ:«#Sr 

CO 1 4 01 ^mm<Dmm\z^iiri^<Dm<Dm^^ f^m 

CO 1 4 1] [f^3(D^m<Dm^] :^^m<Df^3 

(omt&<Dmmiz^^ytmmte.m^±msiiz'D\,^xmm-r 

■5. 02 1», :4c|IM<^;^^lr«^^1f^SBI»ff^^B 

CO 1 4 2] tea6tr. 02 l$r#BHUT, *l^*S<7)jeSi 

izm^vimmi^s 0 i«, si®*i6®j^88fc^tt*8a 

^3 0 6*^'^rBlB§lClSlj-^nTli^. BSD^^TKWX 
• -y— 5J^©«3 0 6 Pb1JC«. 1 -r^Sfctt^ftWltaHESl 

®iic3 0 7*iKlt€.nTt>5, 

C 0 1 4 3 ] ^mm» 3 0 1 f4. U *-zt?:?^- h^fC 
J;oTJ^fi£^nfc:n«t^CD2tSc©SB^S1g3 0 2. 3 0 

4i:. cne.©si3»«3 0 2, 3 0 4©ra»ctatte)n 

ftm^fimm 3 0 3 3 0 2 (r^fett^ltSIB 

gB3 0 3 L\tKMm<Dm\z^m-r^.t:oizmmnf^ 

ffiSS 3 0 5 <i:S:«X.TV»5. 
CO 1 4 4] fiS«KS)i3 0 3tt, jfjai^^^w" SfiJffl 

CO 1 4 5] ::<Dmmm#-3 0 ix'\t. ^mmz o sco 
s?^*«3 0 2 hitKnm<Dm (02 1 fcjsitsTwro 

fl5fe7t*<ai»fSn-5mi«)®3 0 1 aitJftO. 

3 0 4 (Dmm^mm 303 t«R?t{B!ico® (021 tij 

St$n-5^2«ffi3 0 1 hiiU^X^^^^. 
CO 1 4 61 7 KUX • 1t— 3}?®«3 6 6JC*V»T. 7 

FU-X«aSl?*«-rx>:lfXtf-v hli. 3iqSffi3 0 2 

t»sig3 0 5 tro^^Sfcj^j^^nxi/i^. tt^. y 
7t-t}x^—^it. mm&&3 0 2 t^mm 3 o s 

C0 14 7]fj:*3, ^2 2iZ7skVrz^^iZ, fimmi^3 
0 Hi. T K l^X • -y— 3l^®ia 3 0 6 tC*t/»T, 7 h* U 

xifs^*a-rx>#xb:-;/ h7S*s?^»«3 0 2 

3E@S3 0 3i:®i^5f-®trlStte>nfct>0-C»oTt)«t 

CO 14 8) 'AiZ. 02 1S#,^bT. *jlJS©J^Sg»C 

twOliTSi?q-r«. KSiW*5t^5gtt. SHSi«(j£3 0 1 
®S?«S«3 0 4<SiI(rJtl6]f S**#I^>X3 2 1 t. C 
<Dm^U>X3 2 1 fC43ttSffigl!K^*:3 0 1 
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b. P{i7t€r^iiS1±€>{S7tt*-A7,7'U •v5'®3 2 3 
a^*LTti^. ^i7tt'-AXyJ •y:S'®3 2 3 att, 
l5at«E«:3 0 1 W®fC»LT4 5° ^^CLTl^-S. iS^ 
e-A7,-/U 3 2 3-CH. 0 2 UC*Jtt-S>*{BiJ<^ffi 
*^'1t?B7tA#t® 3 2 3 blc;5:oTl.^a, leaS^^t^^^ 
(l?tt'-A;^7''J 3 2 3W«$g7tAWM 
3 2 3 bfc:AS*-rs^©Jt8S±fCiHa$nfc?gra3t^iB 

i§3 2 7 ^E^LTi'i-s. ^myt^m^3 2 7 it. 
^^ji-r^^tt^x^^j^oizfiDXi^'^^o ^(D^m^m 

[0 14 9] ^mn^yt^mit. gS&«E«:3 O 1 

<D^mm3 0 5m\zMt^t^m'mu>x3 3 1 1. :i® 
n^u>X3 3 1 izi=if^te.»mi^3 o i .ttiSMifti 

«tK3 3 2. {l7tt*-AX::^U>>:S'3 3 3*J;CX7t:S^ffl 

S3 3 4$:^UTt,>-5. {iTtk'-AT.T'U 3 3 3 

yj-v^'MS 3 3 aSr^LXtiS. iB^lf— AXyj 
:$'®3 3 3 IH^iK^S 0 l®®fcMLT4 5° ^ 

;^cLTti-5<, <l7tt:-AX^iJ •;/:S' 3 3 Strti. 122 1 
lrt3lt^;&ffliJCDS*^#fig^AMS3 3 3 hizfj.-:>X^^ 
-5. IHflbfi*^#«tt. M^f-A^^yj-^/^'S 
3 3W#ra^AWffi3 3 3 b(CA*t-r-57t©7tS§±(CiH 

a$nfcfi:ffl^rBi7t^ii§§3 3 8Sr*LTt^^. •ats^ 

rsm^Hig 3 3 8 tl, :feT«tfCi2^J$n;ti5.S<Diii«S: 

CO 1 5 0 1 7t«^ffiS3 3 4tt. fe^^^{Cg2?iJ$nfc^ 
#-5=kolC;5:c>TV»-5. 5t«iai§§3 3 4 tUTtt, CC 

CO 1 5 1] A\Z. 02 3*#BSLT. *IIJgWJgS8J: 

(Dmrnz^^^xwimr^. 

[0 15 2] Sr, Kgiff*Jt^?^<Z)5%. ■IfffiJtfCgl 

-r^^^iz-Di^xmrnt^. ^mn^^^mt. mzm 

mLrcn<^U>X3 2 1, 4^<Dim&^3 2 2^i:Z/ 
il7tt*-AXyj-;/:S'3 2 3S*LTt>-5. ffi^PI^Tt 
HfC. {B7te-A.;^:/"Jy^'3 2 3©1gajtA 
MM 3 2 3 b(CAWT^7t©7t8S±tC. il^e-A;:^7' 
'J «;/^'3 2 3{B!l7j^e.MifCiHS$n>S:dbU'>X3 2 4. tf 
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>*:— ;U3 2 5. &U>X3 2 6i5^lfl^myt^m^3 

2 7 <&WLTU5. 

[0 15 3] dblx>X3 2 4iiaU>X3 2 SOM.^M 
U>X3 2 4ro'^-C.s \^y^-)V3 2 5. dhU>X3 2 

6<o'p>L-'^^zf^fSi^^m^3 2 7(Dmj&mmit, 

3t^ilfg3 2 7 $®iaLfc¥fT7t^H. dbU>X3 2 6 
fCJ;oT*^$nT, t!>3ls-;U3 2 5(D{iST'ftfc/h 
10 g<t^j:oT. Cl©e>*:— ;i'3 2 5*iiia-r-5. tr>7}% 

-;i'3 2 5<&®iaL.fc7t«i[2:^-rs7^<h7^ioT. iniU'> 
X3 2 4tCAML. w-n^y^iiu-oxmytiz-Ax-X') 

•y ^ 3 2 3 i^T^AI*® 3 2 3 b (CAWTS. 

mms§3 2 7<Dmm^miiPimmm3 5i\t. au> 

X3 2 4 tm^\i-AXy<J y ^ 3 2 3 i:(DmX'$>-o 
T. dbU'>X3 2 4<D'p.L-'A^i^mj^sS£mf s fc'ltgtnfc 

[0 15 4] tSytlf-JxXZf'J 3 2 3<D'P^-ii».m 

3 5 1 t<Dm(Dmm^ f 1 tv. MTtt-Axr^u-y^' 

20 3 2 3<D^'L-'iiM<^U>X3 2 KD^'L-iK^m^^ f 2 
iL, *f#iu>X3 2 iro^^ESl* f t-rst, f = 

f 1 + f 2 ii^rjXlf^^, i£mm^3 0 1 fC*5lj-S®ig 

m^3 0 2 t9^mm3 0 5 t(Dm.^mit. nmvyx3 

2 1 ©4''L>j5^e.*i^oi f ;t'tt«infc:^«icffig$ns 

SrBl7t^giSg3 2 7*MiKjU>X3 2 lA^^-funfcias 
tit". 

[0 15 5] SHaiS^^t^JS©^-^. gBfilffl#^ 
B^-r^o ie«ts±7fe#j^«. KfcusBjuAc^t!Kiu>X3 

3 1. 4^}-©li6gS3 3 2. dT^f-AXyiJ -y^ 3 
3 3^ctlf^t«lttii§3 3 4**UTt,»-5. KflW^^te'^ 
m\t, HtC. ilTth'-AXyj u/^' 3 3 3©#BgJtX*t 

B3 3 3 h\zxitir^^oy^m±.\zum.^tir:LM^\i— 

AX7'U-y:J'3 3 5S:*LTV^^. liTtb*— AX::^'J 
^3 3 5tt, il?te-AX:/'J -yrS'S 3 3<7)«31£bf— A 
XT^'J •y:5'®3 3 3 at^frlClBg^n. SfUtSrSW 
b. P<l7t^S®Sl±-5il7tt'-AX7'U y^'ffiS 3 5 

40 aSr^rlxTt>S. 

[0 15 6] Eglf?±5t^^«. MJC. (S^tf-AXT' 
U •v^' 3 3 5^0 2 3tC*5tt-5T{»J(C{l7tt-AXyj 
•;/:S' 3 3 5ffl!lA»e>lifCi2S^n^i£iiU>X3 3 6. 03 U 
>X3 3 7iJj:C^{4ffl^ra3t^i8ii3 3 8 4*UTV» 
-5. ffifflSR5l7tlEiSS3 3 8«K«MfC;^CoTt»-5. 
fflSrBmSP§g3 3 8<D^Jgj5£®<i:^^Sfi^®3 5 2 
«. AXT'U ^y^- 3 3 StS^t'— AXy^'J 

5^3 3 3 t«)rBl»c:jgj5£Sn-5J;5fc;a:oT<.»-5. 
[0 15 7] (BJtlf-AXyj -y^'S 3 3«)t|>.C>i:IR® 

50 3 5 2 d^ttf-AXT^'J 3 2 3 © 
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-5. ffiJttf— A::^:/U 3 3 3®ttj<£.stJt!g^U>X3 
4''il>^i^=f<feU>X3 2 lcD4''L^<i:©SlSlt^L< f 2 <!: 

X3 2 i<Dmjkfmt^iy< f tjaoTt^s. 

3 0 1 tC*3tt^S^S« 3 0 2 t^Sg 3 0 5 iKD^^ 
CO 1 5 81 SBSf?*5t^^tt. 

'J 3 3 50E2 3fr:fettS±fflI{C*5ViT. {i3te— 
A7.:/'J •y^'MS 3 5 a{C*rLT9 0' Sr^^cT ICffi 
g$n;/h5 5-3 3 9 3 3 9 t^fflClE 

g^nfcS 7-340 i:**rUT(r>-5. 
CO 1 5 9] f2®S^>t^^ro3^. SH 

uei^-r^, ts^fi±7t#j^«. n t-^>hncia^{i^ 20 

(t:U— tf 3 4 2iOtiS#^$n^3^;©^SS±^ri|iS^*^— 
•^f34 2ffliJJ;0)lllCieBSnfe-i'J;*-:5'l'>X3 4 
3. 5 5-344, iei7t^3t=^^^3 4 5*3<l;D:{i7tlf 
-A;^7'>J-v5'3 4 6Sr*UTVi«. ii^ffl516^^^3 

4 5 tLT«, esj^ti. 2 55-«li6SSS;t«J£7t«7!it 
fflti^n-5o <l7tt'-AX:/'J-y:$'3 4 6(i. SIIt^^ 

4 6 a*#UTt^S. 

CO 1 6 0] nc*5. 0 2 ITti. 0 2 3{C5^L^ie^M 30 

§§3 2 7 &|g(M3 5 1 (D&StClBBL. {t^ti^&^^^^P 
S3 3 8Sr2l®S!<l:lxT^UT. «® 3 5 2 <Ofi:S(Cie 

CO 1 6 11 ^IC, a 2 3lC^bfcS5»S^>t^l^rof^ 
ffl<7)eill8tCOt»Tia9gT«>. ^^Sft^U— tf 3 4 2«, S 

:5'U>X3 4 3«. ^MW-U—'^f 3 A 2cn)^m^^W-n 
^^JcLTaiWT^. i£^ffl^^IgT3 4 5ti, aUpt 
-^'U>X3 4 3 iOUlMSn, 5 7-3 4 4T-SS*$ 40 

CO 1 6 21 iM7tffl7t!^^^3 4 5(^llSSt^<D^^, S 
<S7tlf-A;^:/U';/r?3 4 6G)<B5tfcf-A 
•y^'®3 4 6 aTSW^tlT. ^FBl^g:Pg3 2 
7{rA»b, 35rBmSI^S3 2 7(Cj;oT^<D!SgA^^ 

2 7 J;OtB*r$nsm«Jt«, CiU>X3 2 6, fcr>TJ^ 
-;l'3 2 5. dbU'>X3 2 4S:|ll(Cjljab, ilT^t'— A 
X^U 5/^ 3 2 3(DiBJtf— AXT'U 3 2 3 31? 50 
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RItSiaT. 45J-Wl&Sfi3 2 2{CAl#-rS. A^<D 
1 fiS«3 2 2 *ffli©Lfc^tS3ttt. R<S3t(7))t<ii;&: 
0, jfcttlP>X3 2 ltCj:oT«7t^nT. Siq*S3 

0 2 3 0 5 i:«:^#Ba±T?^fe/hgt;5:S J:^ 
lCiR*Lfi*<^l5fii«E^3 0 Hr^»$n-5. ;a:*5. db 
U>X3 2 6, tr>ih-;U3 2 5*5j;t^dbU>X3 2 4 

CO 1 6 31 J£3tffl3t^^^3 4 somwjtw^ 

^, PffiTtffiiJ-tt, {B7ttf-AXyU«y:^3 4 6(Dfl53l£ 
f— A;:^yj •y:$'B3 4 6 a$rSiaL. 5 7—3 4 0. 
3 3 9TS«tSn, il7ttf-A7.:^U -yr? 3 3 5©ffi7t 
e— A;^:/U •y:^ffi3 3 5 a^Sjat-. ifiU>X3 3 6 
:feJ:aJ[H]U>X3 3 7$iST. W^^t LTfiCffl^K 
3t^PiS3 3 8 fCAMTS. ■ei[*a2grBl7t^llgg3 3 8 
t4. &BiS^«JCt±Ji+?t<0&t§S:, StitCTC (r 

a d) fc*ltS;&:5 2O(0«c0Vi-rn*^<cS:5eT-5CtJC 

■Sffl^rBi^^iBigs 3 8 {c J; ^T^is 3? nfcTt^ie 

ii3 3 8«, Kfc, AI#Jt©(B^t*[SU;::MbT, UiSt^t 

W{13fe:SrS]$:9 0° [5ie$-&'5J;3lcrioTt>-5. i¥o 

T, ^n-&m%^m^3 3^(Ddi^mt.sm^<r>^^t£. 

-5. 'effl^rBm^PiS3 3 8 ©ttiWTtli. [HIU>X3 3 
7. flP>X3 3 6S:MT, ilJtb'-AXyu y 5^ 3 3 
5®(B7tf-AXyj •y5'ffi3 3 5 atrSWSn. JEIC 
il7tb*-AXy«J-y^3 3 3roil7te— A;?.yj •y^'S 
3 3 3 a-CSIt$nT, 4 5i-<0 1 igES« 3 3 2 (C AMi" 
-5. 4^^<D1&S«3 3 2«rffijaLfcJttt. 
if=cO, ?t!^W>X3 3 1 lCj;-DT«5tSnT, 
«3 0 2 <!:^aM3 0 5 iL(Dm.^m±.XWt%fhmt.iS.^ 
J:-5»CiRieU;a:A<^IS&«Eft^3 0 HCMI+Sn-S. 

CO 1 6 41 nm]^>X3 3 i^K>?&mm»3 o i \zm 
m^nrcm^mmmw.3 o 2 t^mm 305 t^i^^s 

-eSStUT^C^MOpfe. fe-5ti«?*#)^>X3 3 l<t 
0IES«E<*:3 0 1 iC^St^n/tS^ffl^BSTtlClSl^TlS 
SffigtJlS 0 3=tD%^TSS^7ttt. ?tf^U>X3 3 

1 ^SiiLT^fTTt^tTSO, 4»«)li6SS3 3 2S 
ajSLTPM3t®Jti:;S:0. iSJtt:— AXyj -y 3 3 

3®ii5teif-A;^:/uy^'®3 3 3 a^mmLxifmm 

S3 3 4lCAW-rS. 

C 0 1 6 5 1 ;5:*5. Hmmt^ 3 0 1 A«0 2 2 tC^UifcJ; 
^;a:1S)«a5J©^»C«. «i^U>X3 2 l*>607t*5<fcL^ 
?#iK)U>X3 3 l7&^?)©Jt«. 2I^S«3 0 2t 

«^B5^^3 0 3<h(0^^®±Tgfe/hgt/iSJ:5fZ 
iK^L;S:*ie>iSSl^<*:3 0 Ilcfi8lt$n5. 

CO 1 6 6] mz. 0 2 4$:#BgLT, :^M<DmmiZ 

3t1t^fB^M^gg 3 1 0 «. E 2 fC^Ufe® 1 COIISS 
OJ^SItC'^SJtfll^lSSiff^SSl 0lC*5ltS5t'\«y H 
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Ai, ^'N-y K±a54 OBt. B^ai54 0 C <!:*fig;tT 

Jt'N-y KTa54 0 A«. tegtjg^: 3 0 1 CDTiKC 

segsn. ie^<i«*3 o i (c*fLTie^ffl#Hg^sfcti 

[0 1 6 7] Jt'N-y KTSB4 0 AfCtt. 02 3fC*Lfc 
fe^S*7ie^J^®:^B£g*CD3-S. ?*#|U->X3 3 1. 
4^J-® 1 jSg«3 3 2. dTtt'-AXyj -^/^ 3 3 3. 
3te«^iilSi 3 3 4 . il5tt*-AX:?''J>;/^3 3 5. i£bU> 
X3 3 6. B]^>X3 3 7. fiffiS^raJtaEiSIgS 3 3 8:te 
3 3 975JiR^$nTliSo ^'Ny K±gE4 0 
BfCli. 13 2 3f:^L;5:feSiS^7t^J^©^^. ^i^l^ 
>X3 2 1, 44J-<D1«6«3 2 2. M^ttf-AX^U 
y^' 3 2 3. ei^>X3 2 4, tf>/|>— ;U3 2 5. ihU 
>X3 2 6*3ii;^rBl7fe^B^8g3 2 7d^iKtt$nTl> 

@^gB4 0Cfrtt. tf3 4 2. n'J/ — 

^U>X3 4 3. 57-3 4 4, ffiE^tffl^t^m^ 3 4 
5, {i7tf-AXyUs/:S'3 4 6iJj;t;f5 7— 3 4 

[0 1 6 83 Tt'S-y KTS54 OAtTt'S';/ K±gi54 OB 

tt. ^n^n. 0 2 0 {c^ufcjt'N-y H 4 0 (Dmmmm 

rS] T -5 fir M H ^ ^ ^ /j: ^ i(, § n -5 J; ^ ( C 7i o T V > 

V K Jigs 4 0 BH. ■E-tl-?n0 2(C:feJt5ffi«lSa8 4 

OT^tgSrWLTt^ScDT. ;ic7)^SiSM8 4 (iiSlt^n 

Tt^^cti, Sfc. **jarojg^T«, fe^j®^^3 0 1 i 

h'Tge4 0 Ai3j;ac^'\-;/ KJig64 0 BiODffi^c* 

ffi#«IElHlSS9 3fi^tt^nTVi;iti, Ttlt^sES^S^ 
Sg3 1 0 tC*3tt-5-e©ffi©lHlSS«fi£tt, S2tC^Lfc 

^Ktii^fBSi^^gB 1 0 (hr^^-e%-5. 

[0169] *5liS<7)J^ffi.fC*3Jt«3t'\-y HTSB4 0 A 
*3j:D:7l£'\-y h'±gE4 0 BTtt. S 2 0 fCi3(t-5Ti'5^ 
ii.x-3'2 4 UcJ;oT. I5@!«^3 0 l(7)®fCil(S?5: 
:*r(SllC. jkt!B^U>X3 2 1. 3 3 l<![)tea*^{fc$-l3--5 

A^T-^^, ^^fe'N-y KTgB4 0 AiJj;C;3t's>y H± 

g64 0BT«. ^2^\,Z^\ri^^i-T=^—9 2 2 2\Zii 

oT, 85S^!«fl^ 3 0 1 ©i^s:;^rsuc. nmv>X3 2 
1. 3 3 lOTfig^^fkS-fr^diiTSi-e^. cinfiJ: 

tSrfTOdtTii-C^^. Tt'N-;/ KTgB4 0 Afcd; 

tJfJt'v-;/ K±ffl54 0B-e«. U :i7^-4' 2 3 2 Icio 

o:^f^iZ, ^mU>X3 2 1. 3 3 KD&m^^it^it 
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[0 1 7 0] ;/Si5. tf 3 4 2, ^Sre^T^i^i^fs 

3 2 7 *5 J:U^fi:ffl^rBl7^^PSg 3 3 8 «. S 2 4 fCJSJt 
* n > h o- ^ 9 0 J; o TSflW^n-S J: o tC^o Tti 

^, =i>^D-790tt. itm^m^^m^3 3 8izi= 
9 OH. m^ro*fr^c^^oT@ 

>*;tttjtf^gB9 l{cJ;oTa*?$nfc^l^/'?:S'— >co 

mm&&m^!Si^&m^3 3 8»c-*a, •efi^rapt^iB 

Sg3 3 8(J. rj>hn — ^9 0 .tD-^Ae-n-S^p/t^ 
[0 17 1] ;*:fc, *ilig©pj|{c«s3ti9«3BSW* 

mm(oi¥m iz^i^T. -^-inm, mm<D§imm, mm<D 
20 n±miz^ii-x. mizmm-t^. 

[0 1 7 23 S-f. m2 3iS^Zfm2 5 $:#B?.bT, +h 

it-zl^^fcH. ^^Psm^i^e 3 2 7 fi. ^H^*«jg»ft»t 
miZ^tl^. '&4S^^m^SiS3 3 8(1> 

u—>f3 4 2<Diii^jft<Dtiiti\t. n±m<D{&aiti\zwt^ 

S4$nfcS*^o>yi^fcStJt»T, M^U>X3 3 1 
30 ©ajl^^Tj^TKU-X • -y— 3}f®^3 0 6$jlja-r-5:5'-f 
5>y€:^aiL. *f#lU'>X3 3 l©ail*jfe;5^7 KUX 

• -y— 5i^ffl^3 0 6 timj^r^m. Jiieo^^t-r-s. 

to 1 7 3] !f 3 4 2 7i^6.ai»t3nfc5t«. 

3'J^-:S'U->X3 4 3{Zj;oT¥ff7t^<h$n. 5^ 

-3 4 4. m^myt^m^3 4 s^Mi^ur. isTtt'- 

AX7'U-;/;5'3 4 6(CAW-r'5. (iTtt'-AXyj >y ^ 

xyj .y^M3 4 6 a-CS#t$*l. ^Fam^BISS 2 7 

40 [0 17 4] @^\i-AX-/'J 3 4 6iZX^Lfzjft 
<Dot,<DPmye^i^it. (l^tf-AX:/>Jy^®3 4 6 
aSrSiab. 5 5—3 4 0. 3 3 9«:ajaL. {MT^f— 
A;^yj yrS'S 3 5 WllTtt'-AXyu •v:^M3 3 5 a 
SrSiSL, dbU^XSSe. DO U >X 3 3 7 Sriiig U 

i^§§3 3 8«. A«7l6<^>{i3ie*l6]fC??fLT. ffll*3^<^){g 
7te:^i6iS:9 0" iHie^-ti-swe, fi:ffi^F«^3t^sgS3 3 
8<D{tJS*3tttSiSJti^cS. (iffizgrpmaillSg 3 3 8 O 
ttSW>t«, DflU>X3 3 7, iibl'>X3 3 e^aiSL. 
50 (S^If-AXrU y^' 3 3 5<7)iS7tt*-AXyj •y^'ffi 
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3 3 5 aT'SWSn, HtC. ISJttf-AXT'U y^^S 3 
3 05<S^bf— AXyj •;/^'®3 3 3 aT5#t$nT, 4 

5J-0 1jSfi«3 3 2tcA#t-r^. 4^J-©l!gES1g3 3 2 
^Saj^Lit^tt. RiS?tO^<i:7iD. M1^U>X3 3 1 

#:3 0 1 tCRlW^nS. 
CO 1 7 5] Mmu>X3 3 ld;0iE»jSE#:3 0 1 tC.Hg 

itsnfe7t*iS?«»«3.o 2 t»sji3 0 5 t<om^m 

TRStUT^U-SROJttt, *t!^U>X3 3 l&aiab 10 
T¥fT7t^i;iD. 4»<©1 jgl[SS3 3 2SraiaLTP 
il3tO7ti:nc0, il^e-AX^U>;/:S'3 3 30<HJtfc:' 
-AXT'U •:y^'ffi3 3 3 a Sra3abT3t«^aiS§3 3 4 (C 
ASt-rS. C©?t«feaiS3 3 4<Dttl*tC»t5l»T. «^ai 

^ > i^X ^ -M^ T E *5 J; Dfff R F *t ±^ S n 

CO 1 7 6] T^ciJ, ±l2®-y— 5n^{Ct3lt-5^^T«. 20 
Jt'N-y KTSB4 0 AW«}JS£«. jMSW^t?'^ X^lcMr 

CO 1 7 7 ] 02 3)3^lf'm2 6 $:#^LT, If 

•5. ia®i^fc«. sR33i&iEias3 2 7«, ^mr^mm 

izft^cx^mmmzmm^m (uat. ^>tfea^. ) 30 

T^TtW^S^r^raWir^iSL-TifffiTtS^^f S. fit 
ffl^rajtaSI8S3 3 8fi, jlia-r-53ttC*#UT, Blf3£© 
XcSEcT. W^co&ffiSrSiptz 
l^T&nmo (rad) *^7t (rad) SSJ^WlC'f*-^ 

CO 1 7 8] ZJ>ha—^9 0\t. m^o:)^mz^-oX 

8tC#>L. CJ:ffl^fBm^lSS3 3 8«. n>ha-^9 

0 ^lo^^^n^^m/^i'-xDmwz^^x. mm-t 
^^(D&m^^m&^iz^mr^. 
[0 1 7 93 i¥^mi^\^-^f3 4 2<Dmm^<Dmii\t. a 

9 0 iCi-S^i^KT^TT. *fiK)^>X3 2 1 , 3 3 1 ©ttS 

mm^7 Kux • -y— 4^M«3 o 6&.^<Dmm^mm-t 

CO 1 8 0] ii^^lff U— tf 3 4 2*^e,tt5S*Snit3ttt. 50 
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n'J/-^'U>X3 4 3fcJ:-pT¥ff)t^tSn. 5^ 
-3 4 4, !JE3tfflit^^^3 4 S^aiSLT, 
AXyj 3 4 6 tCAW-r^. {13tt'-AX^'J •y^' 
3 4 6tcAltLfc7t®^-&®S<l7tfi!c5J-tt. <l7tf-A 

x:^u «y^'®3 4 6 a-esstsn. ^^Tt^iaggS 2 7 
fji^m^iz^m^nx. mn^t^^o z.(D^mmt, 

dbU>X3 2 6. tf>J)^— ;U3 2 5. cfbU>X3 2 4S: 
mtcaiSL. (S3ttf-AX:/U -y^ 3 2 3©lS3te-A 

.y:Srffi3 2 3 aTKS+^FnT. 44i^05 1ftSK3 
2 2tCAlfr^. 4^C0 I j^S«3 2 2SrajaL;t1f#B 

Fi^^(r>^tfj.*3 . *f!^L'>X3 2 ItCtoT* 
Jt^nr. S?g««3 0 2 t^SIB 3 0 5 tcOi^lf-ffiJi 
TSfc/jNgi:^-5J:5{CiR*U;5;*«f,l2»ji«l*:3 0 1 tc 
WM^n^. 02 6 tC^Lfcct^lC. W^Ttti. IBMi!« 
#:3 0 I rttC^feViT. ltSlMLtjitii<bm^^mm 3 0 3$: 

aisi-^.. 

[0 18 1] M^hf-AT^-y^J 3 4 6iZX9tVft^ 
<D^t>(DPm^l$.^\t. MTtt'-AXyj ^y^S'ffiS 4 6 
a^SiSL. 5 7—3 4 0. 3 3 9 ^MMV. M^if— 
A7sZf*J 'y$' 3 3 5<Dmjft\:f-A7.Z^>} y^m3 3 5 a 
SrgjlL. aU'>X3 3 6. [aU'>X3 3 7 S:fflj©b 
T. •Kffi^r^m^iS^S 3 8{CA*tLT. T^W^ffi*^^ 

IBii 3 3 8 J; 0 tiil*$n3tffi®ffl#^3ttt, S<S^<i:;/&: 
■pTtiSCOT. IH1L'>X3 3 7. OU>X3 3 6S:a® 
b?t^. {l?tt'-AX:/'J«y5'3 3 5®{l?tt'-AXy 
•J >y5'M3 3 5 aTSM^n, JEC. {l7tt:'-A7.yj 
3 3 3CDlS7tbf-AX:'"J -y^'® 3 3 3 a-CKStS 
nx. 4^3-©l&S«3 3 2(rAlt-r^. 4^(Dl&m^ 

S3 3 2*ajaL'fcfe»ffl#M7t«, Ri^T^coTfet^ 
0. n<^u>X3 3 nzji-ztxM^tEtix. mms^3 
0 2 t^sies 0 5 ii<Dm^ts±X'mt>fhmtf3i^j:o^ 

{CiR^L^tAie.f5®!«{*:3 0 1 JCS^.^tSn-S. 02 6{C 
^Rbfcic^tC, i5&ffl#HS7fett. fB©«t^!^3 0 lrtlCi5 
t^T, 5e«UJi*<^1t«l3SlB3 0 S^aiSTS. 
[0 18 2] ClW<fc5fC. l5®P#fC(i. mmtftii^Zfii 
1f^lB©^3 0 3ir5fctbT5(/MCS?t« 

Bfljioi^ttWtcHgitsn, [^i;^a (®?qs«3 0 2 

t«ffie3 0 5 t©JK#ffi±) -egfe/hg4:Ji«J:^lC 

iR^T^). If $siE©)i 3 0 3 i*3fc«. mn^ii$e.mmm 

■tf 3 4 2«3ai#t7t©tiJ:'3*^IBSffl«)ii5ai:/3tC7iofc<!:# 
tC. Z:©TS5/"«5'->*«fiiai2©S3 0 3f^»C«:«M{C 

[0 18 31 :^m^<Dmmx-ii. fim-r^mmmiz. le 

Sffl#Bajt©{4«0^!)|/'<^->«:!£^-5 C t J: 0 . 
fiiffl?5^{t#a:^^»CJ:D. if ®fH@^ 3 0 3 ©l^-a 
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[0 184] ^fz. :^mMo:>mmx-ii. ->yh^Ji^y 
U^'y^if (shift multiplexing) iti-p^fe^&fflliT 

(0 18 5] firffl??#{b^a;^SC(Cj:-5^ai2^i->:7 
h-^ji'^-:fi^^i^>i/\zJz^^mmmt.. a^ibi}^-:}} 

[0 18 6] :iK\Z. m2 3*3J;Z/E2 7 ^#HHbx. If 
43 5 iS^S^Tti^^ roSSBWt^ffi Sr^fgiBJiaTS. 

-5. ss^ictt. ^gp-m^ias 3 2 7 tt. ^iaSl*«SBff 
^O^2ffiS:Si£p{zUTfi:+IM0 (rad) jS^;t (ra 

[0 18 7] n> OH. 0f«©^f4^fc€e-pT 

[0 18 8] ifi#^U— tP3 4 2rotil»+7troti5;b«. W 

smswT-c. nm\^>X32 \ . 331 oaj*t3t*<T k 

u;^ • -y— 3j^ffl«3 0 6eA^(Dfi«^®iaf -swr^iti. 

[0 18 9] ip^ft:^— tf 3 4 2*^e{flS*$tlfcJtf±, 
H'J^— :5'^>X3 4 3ICJ;oTW7t*<h^n. 5^ 

-3 4 4. m^mt^^m=f-3 4 s^mmi^x, m^M- 

3A&\ZXm\^tc^<Do*><DSm%^^\t.. 

7,:?'U •y^S'® 3 4 6 a-CSWStl, gSF-m^PSg 3 2 7 

[0 19 0] iS^e-AXyU-;/:?3 4 6»CA#tb;t7te 

aSrSiSL-. 5^—3 4 0, 3 3 9$riliaU, i^Ttf— 
A7.yU y:? 3 3 5 (^Jil^t'-A^^T'U •y^'S3 3 5 a 
*SiSb. if]iU>X3 3 6. DaU>X3 3 7 ^rfiiSU 
T. (fl:ffl2Sra3t^SaS3 3 8 fCAStLT, 

li§§3 3 8 J:0ail+SnfcS±ffl#Bg7ttt. SdTttnc 
oTl»-5®T. iaU'>X3 3 7. dbU>X3 3 6 Srfflia 
L^c^. <S^t-Z.X7^'Jy^'3 3 50M3ttr— AXT" 
'J •y5'B3 3 5 aTSWSn. MIC. M^h'-AX^'J 
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y^3 3 3Wffl7tef-AXyj •y5'ffi3 3 3 aT-J5#t$ 
nx. 4^i-<Dli6S«3 3 2(CAI+T«.. 4 5J-(Dl!^S 
S3 3 2 €r®jab;t:fl^ffl #887^(4. RiS^OT^ttT^C 
0. »#I^>X3 3 HCj:oT*7t$nT. ^BJSS3 
0 2 L^mm3 0 5 i:C0i^#ffi±T*t)/jNgi:;a:-5J;^ 
fCiR^Lfj:A«e)ieg<SEft:3 0 IfcSSStSns. S2 7t;: 
^L;fc<:fco(C. ^mmW30 lfy\z^ 

v^T. %l:L;i75^61»^fagtM3 0 3 ^iiig-r^. 

[0191] i»ai5giM3 0 3T-{i, n^m^^.%f)^m 
« 3 0 2 fiijfcitff L. SBjste 3 0 2 ii%mm 3 0 5 i 

i««:3 0 1 J:Offl«-^En. nmu>X3 3 l<£aSLT 
VfTTtSt/^cO. 4^i-CDl&Sffi3 3 2$raiiLTPiB 
pt<©7t<i:;^i0. {g^tef— AX:/'J 3 3 3CD<^^f— 
AXyiJ •y^'ffi3 3 3 a SraiSLTTt^Hllig 3 3 4 A 

[0 19 2] 7tMtiJ^3 3 4Ji{Cli. iefii^{C*5lt-5^ 
20 r«m^lSS§3 2 7(CJ:^^>. ;^-7«/'?;5' — >75J^^S 

ia^^3 0 3\zn.WL(Dmnti^^m^m-^nx\>^^^^\z 

[0 19 3] CKDi^tC. S^^tCtt. 15^81^3 0 1 

tcMLT. SigS«3 0 2ifiSg|^3 0 5i:Oi^l^ffi± 

30 Ai. ieftj«#:3 0 UC*5tt-5|Egtffl#Bg^©A»tfi4J:0 

[0 19 4] :^Mm<Dmm■v^t. mn<D^mmiz^^^ 

m^<Dmm, ^mr^ \-D(7i'mm^mmm3 o 7ntf$g 

\z^y) . m^(DWi^. i-3«ttfgfefltm«c3 0 7jcisa 

40 [0 19 5] *lll®coj^§i{cJ:nti. IS^Tt. IE®ffi# 
5.01^ i;{fl[aT-Sfe/hg<i:^c^ J; ^ J: 5 tc L 

[0 19 6] sfc. *iiig©j^si-c«. fii^jtfi^iem® 

[0 19 7] c:ne>®citd»e. *iiis©?g^»cj:n 
50 \i, it^uifyy ^ ^nmi^xm^iD^m^^zm^^n 
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[0 19 8] ^fe. :^mm(Dmmx'\t. fzmmi^s o i 
X • ^-^^mm. 3 0 6) ^Ktt. iegis*3t!^3SA*. m 

±m^m^<D&m^«t>f)^'^m\zu^, s^ox. **jg© 
?gsiicj:ntf. fzmm^yt^m<omfS.t:mmz-r^^ii 
f3.<. ummw3 0 nznr^mn^. ^mm^myti^ 

{r^tS, 20 
CO 1 9 91 **ffi®J^SifcJ:n«. figgtJ&iS 

j^srif fsie^^ 3 0 3 \znux^mmpm%<Dxmmiz 

[0 2 0 0] **SSCDJ^«HC*5lt^-^©ffi®«J^. f^ffl 

mtmmx'$>^. so 

[0 2 0 1] [m4<D|liS©Jg^] 'MZ. *5£?g©m4 
■5. 

[0 2 0 21 2|Ej|Jg®Jg^tt. SES-rStil^tcS^OiT 

^(D&iis^^m^iz^mi^xmmift^'^ss.r^^oizu 

(4. 0 2 3 fCiitt-SggPalTt^Pg 3 2 7 ©RO iCffiffl^ 
|B!3t^i88g3 4 7*<l5!:lte.n. HtC, 40 
IStg3 4 7 t<lJtk'-A7.7''J •y^' 3 4 6 tO^HC, ^ 

cDSis^ngt jg^ft^igt ^s»^-r 5 ^ 3 4 8 
ttenxti-B. ■fi^ffl^rpm^^s 3 4 7 t&^t^tcE 

2m^rz\t3-DU±<^f&(D'pti^ibm9i-r^z.nz^-D 

■3X1^^. ClW^«SFBl7t^PS3 4 7 i^LX\t. mK 
[0 2 0 31 :^tc, *|ligOJ^S§tC'e^S?t1tffil2eiS* 50 
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[0 2 0 4] sr, ^-im<r>'{f-mz^\-^xwmt^. 

it- ->A'-;/5'3 4 8A?i8l»r!Rti<i:$nS. -y- 
X*5. 

[0 2 0 51 02 9^#8SLX, •Ktad^^FslWtc 

#Ha^<»:*ffl^iXfllSi*iS»-r5«^C^ttSKai^© 
f^fflJCOV^XSJiq-rS. 02 9ttiaS^(2*3tt5l2SS 

ti, -> w ^ 3 4 8 \-mmmt.^t\. •affl^rsi^t^is 
ig3 4 7«. SBgi-rsis«fcjti;x, «-B5fi«cda»t7t 
2 ffisfcti 3 oeA±cDtt«4'*^ sa*?-r^ ^ t 

S*^+7t/'2 (rad) <»:;^J:-5m 1 Wfi^BtS^feffltC 
n-^^^^^i)'^-Tt/2 (rad) tJi-S^ 2 CD^*B(D 

1/ i-rn*^ {c^^r ^^t.\zii'DX. wficffl s: ^rs-i w tc 

SttTT (rad) X*^o dcoJz^trbX. i^Mil^-^fSi 

l^iX, miC0{ifflO®^<»:m2«)fi:tacDSi5S<i:cr)%^gIl 

[0 2 0 6] 1§S[3t«, »3©IIJSroj^ti<i:l^^lC. n 
!^U>X3 2 1 {CioX*7t$nx, S?^»«3 0 2i: 

3 0 5 t.<D^mmi:.x%L%r\^m.his.^iio\zm^ 

U!&Aie>ffigiiK{*:3 0 ItCSSStSnS. -tUX. i^^Tt 
14. fEMij«^^3 0 IrttCiJViX. iR*L^J&«^1taii5Ml 
S 3 0 3 SriliarS. 

[0 2 0 71 Z.Z.X\%. 3 8tt. 3t 

rofi:ffi*^raWfc^ia-e-T, ^xcDiii*©aiSt7t<ofi[ffi 
^. m^©S2pfi:ffltCM-r -5^:^^*1+71/2 (ra 
d) tJS'S.m.lco^ffi.tbX, l2»ffl#Sa^€:^fi£rs 
feOt-r-S. •teffl^raJt^SISS 3 8t4. ikXO 

®«cDaiW7tco&fflS:l|2CDfi:*§tbXfcJ;^iU. ^1 

<hbXfcJ;Vn 
[0 2 0 81 02 9X«, |gl<7)ffiffiSI2# " + " X^ 

^2(©teffl<£:iE# X«LXt>-5, 02 
9X«. 5tSOg;«cMSr "1" X«b. 
"0" XSUXt>-5). 

[0 2 0 91 fH@iffl#Mjttt, m3<r>mm<Dmmiimm 

IZ. ^<^1^>X3 3 l(Cj;oX«7tSnx. SB^S^S 

0 2ii^mm3 0 5 t(Dm.^^±X'mh'\^mtfji^<t:o 
^zl\sL^Lttf)^iE>^^mm^3 o i icrawsn-s. -e-ux, 

fi^^mntzmm 303 srisia-r-s. 

[0 2 101 mSOllSgWJ^Iiil^^lJC, tiffilESi^S 



43 

CO 2 1 1] )k\Z. 0 3 OS:#HgL,T, ^ntl^^Nimz 

^m-^nr:Lmn^t^m^-&f^^\zm.m-^nts.\.^umm 
TiKi^-rs. mz Q\tn±mz^\,^^umn'^tft^jk(D 

2 (rad) 1 Ofeffit UT. 

3feJ5E-r-5. ^i*3, 13 3 0 tc43lt-5&4a*Jj;CX!iS©«U 
112 SiWItT^S. 

[0 2 12] s*ffl#Bg>tfi. m3<Dmii&oymmi:m¥ii 

iZ. n^U>X3 3 1 fCJ:^T«^$nT. Sg«SS3 
0 2 tffiag 3 0 5 <i:«J^^ffi±-e«fc/jNgt;a:^ J: ^ 

iziR^Lfz^i^mmmt^s 0 nzmm^ri^. ^tvx. 
n^mmmmt. ?imm^3 o ip^\z:^\,^x. mmi^f^ 
A^t^mmamm 303 ^mm-r^, 
[0213] mnmmm 303 x-t*. n±m^m^f)W. 
m^ti^ctiz^D. tzmmiziiif^m^mzmi^^i^ft 

^, S^T^ti. iR:^L;5:35^'=,jSI^*«3 0 2{BiJ{CjtfT 
L./^B^S«3 0,2<i:«^g3 0 5 <i:«:^#®±-Cftt) 
/hg<!:;i-3fc«, fg«tL;S:*iS, g2Si!«ft:3 0 lJ:0a3 
St^n, 1ci^U>X3 3 1 S:iljaUT^ff7t^i;icO. 
4^)-ro li^SffiS 3 2 43j;D:<S7tfcf-AXyj >y:S'3 3 
3<^iS7£tf-A;^^U-y:5'E3 3 3 a^ili^LTTti^ai 
SS3 3 4»CA«r4. 
CO 2 1 4] ieHijKft:3 0 1 icfiaW^nfcHiffl 

^mM-mt, mmmm3 o 2 ii^ms3 0 5 ii<r>m. 

^®±-CR«$n, f6»L.^C*«e.. fBMlME«:3 0 IckO 

mst^Fn. ?*#iu>X3 3 1 siiiauT^Fffjt^t/j: 

0> 4j^<Dl-i&^W.3 3 2iS^Z/m^if-AX-y0y^ 

3 3 3CDiijtf-A;?.7''J y^'®3 3 3 aSiliSLTTt 
«fefflSg3 3 4CA»-r5. 

CO 2 1 5 1 mmiz\i. n±yet, mmmm.3 o 2 1« 
SIM3 0 5 t<Dm^m±-cs.m^tiftn^m^m^tA^ 

aii§3 3 4tCj;-DT§5tSn-5, -^J^^fS. ESStlfc 
tJ!oT. 7t^aifl3 3 4(3j;oT^fFK7tecD5i^CD2JJi:7C 
CO 2 1 6] dCT. 03 1 <£#B9LT, ±SEroS*^ 
L < iJi§g-rs. 0 3 1 tci3(r^T> (a) 
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a. (b) (iS^TtWfirffi. (c) 

«. (d) «S*ffl#BB^<D&+|. (e) li^]«5t<3D?S 

Sr. S*effilcM-r^fi:4@MAi+7i:/2 (rad) Jifs. 

^mi(D^^iimm&mizM-r^&^mi}^-K/2 (r 

ad) <i:7a:Sm2<Dfi:ffi©Vi-rn*MC^^Lfc«-&tCO 

l/^TcDfisj^r^LTt^-S. tieoT. 13 3 UC^LfefisiT- 

«)fi:*atii2(©^ffl(Dii-rn;5^fc^c.5, ife. m±m» 

10 Sg7t®#H^S©fi:ffltt±Tlll©fi:ffl<i:;a:oTt»-5. 

rnti. 03 1 (e) ic^LAcj;5tc. m^^cDiin^^ 
<D&m^fS2<7y&.mtf3:^mmTnt, mme^izit-^mife 

CO 2 1 7] 'AfZ. 03 2*#HgUT, e^SA^^rplWfC 
20 miZ^^^X^^-t^, 03 2lilBSk^tC43tJ-5ffiglW^ 

f^miz-r^fcsbiz, &.m^myt^mm3 4 7it. 
«izthmye<D&n't. mi(D^mtf^2(DiiLm<D'^^-rn 
A^izwt^-r^:iiz\zj:-DT. ^(Di^Lmt:^mm^z^mt 

CO 2 1 8] mmytit. ^3o:)^m<Dmmizmmiz. m 

#IU>X3 2 1 (Cj;-3T*7t$nT. SigS1S3 0 2 t 
«SB3 0 5 ii(D^S^m±X&^4^miifi^J:oiziR^ 

tt, fa®jK<^3 0 ii*3{ci5v>T. i\sLMi^ufiii>mmf&m 

S3 0 3*iija-r-5. 
CO 2 1 9] ^ffi2Sr-^^^l«^3 3 8». ^iSlg^tCtij 

$2ffl^fctt30UA±<73M©'4'*^^. m^-t -5 

40 «. ■effl^ppijtiEsss3 3 8tt. 6mmmizmiti^<DiSL 
7i:/2 (rad) tf£^^ I (D&^ii. mm&m\ztt-r 

^&^mi)^-K/2 (rad) izt^^W, 2 (niSL^<r)\,\-f 

-r^t)«<h-r«. 0 3 2-Ctt. SiPfi:ffi*8B^ "0" T 

aLT^iS, 03 2 (C*tt-5^©ffi©fir|gi5j;t/CftgCD 

02 9 ti^fll-c*^). ;iit43. feSffl#B§7tic 

*tiT, ^mmit'r^u^x\t.^pfi^\z^mm-f-r 
50 c 0 2 2 0 ] ssgiffl#Bg3t«. ^3<D^y&(ommt.mm 
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0 2 tftSIBS 0 5 t®^^ffi±-eS'6)/hSt;&SJ:5 

*<e.««B5&H 3 0 3 *aia-rs. 

CO 2 2 1] l|3<^**S©JgMil^1t(C, it«E»®3 

i^«i5®e 3 0 3 fc«:aa*i(cfe^sn. sstM ( u lo 

[0 2 2 2] ^AiZ, 03 3Sr#S9LT. ■Sffid^'^rBl^ltC 
i5i?^-r^. 03 3tilf^^tCi5tti)i2®S^3t#««S 

•5, TSiJ. 03 3ic43tj-^ata*3J:i;^^S©Sb:*ii. 20 

03 2i|SI«T»-5. 

[0 2 2 3] S^ffl#H?.3tH. M3©|ISS©J^^<hl^«l 
(C. n'^U>X3 3 IfCJcoT^T^^nr. S?q*tS3 
0 2<i:«aiM3 0 5 t<D:^S?-®±-Cgfc/hgi:;^i:-5J;5 
lCJR^L)i*^e)ffiSI:ffiE*^3 0 1 fCSSksn*. ^-LT, 

ii^^mm^mtm 303 ^mm-ti>. 
[0 2 2 4] mn$imm 3 0 3-r«. 

f?^3t7&i!fi!*-r-5= ciron^^ti, ^mmziii-f^mm 30 

5. n^mt. JR^L;a:*i^S?^«S3 0 2ffl|{rilfT 
L. SigSffi3 0 2 i:^a^3 0 5 tro^^ffiiTSfc 

4^j-(Z)lftSffi3 3 2*J;CX(S3tlf-AX:/U y^' 3 3 
3cD{l7tt:-A7.:/'J •>:J'®3 3 3 a^SiSUT^^im 
i§3 3 4{CA»fr^. 

[0 2 2 5] IEgtj«f^3 0 1 {cP.»$nfcS^ffl 

#fig3tCD-ffl«. 3 0 2 t^mm 3 0 5 i:<D«[ 40 

^®±Ts:w5^n, %«L^c7Ste.. lEi^iSEft 3 o i j; o 

tii»t$n. n<^U>X3 3 1 ^SiabTWTt^ti^C 
0. 4^i-CD 1&S«3 3 2t5J:t/il^tf-AX:/'J y^' 
3 3 3<Dmyt\£-J^Xzr*) v^^3 3 3 aSaaUTTt 
m.^^3 3 4(CAW-r-5 = 

[0 2 2 6] iifS(c«, fi^Ttt, ss^ass 0 2 t« 

S^3 0 5 i©*^ffi±TSM5nrc:S±ffl#M7ti:7!)^ 
ttl3g3 3 4(C<J;-pTS7t^n-5. -^fi^Ttfi. fSfii^nfc 
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tSeoT. 7t«^ai|g3 3 4lCJ:oT^fig?tCD5S«©2^*:7C 
[0 2 2 7] ZlZl-C. 03 4$r#fiSLT, iSiOf?^^ 

03 4fCiSt>T, (a) ttW^Jtco^ 

S. (b) lSS^7t©{iffi. (c) li^3feffl#HS7tcD3i 
(d) «?f^«#HS7t«fi:*i. (e) «-&J5e7t«5^ 
03 4«, 'lf«7t©#iaig^«fi:*B 

mi®{fl:ffi<t?e2<D&ffl©i>-rn*^icS5eb. ie® 

^lCD&ta*5J:t/m2©^ffi®i;'-rn75^lC^^L. 
&iB^SCDfi:ffi«. itffiJttl^afc. «i<7){ftfflt^2 

ytiKD&mmit. -tfo, ±7c/2 (rad) . ±7t (r 
ad) (Dl/y-rtlA^Zfa:^. ZLCX, n±^(D^&tm± 

ffl#ss>tcD^a*«^LVii-rn«, 034 (e) tc^b 

ff±ffl#^,7ti:<73fi:fflM*^±7t (rad) tj.^mmx\t 
mm^izm^aiiUKi. f|^5ti?|^ffl#Bg^i:<D{iffl 
MA>*±7t/2 (rad) Ltl^mmX'it. ■affiMd^-ffn 
<i:nc-5aiNtC*5tt-&3SS«l/2<i:/j:-5, 03 4 (e) 
X\t, fit§M7&t±7t (rad) ti^SHIgtc^ltS^gl 
$: "0" -e^L, •ia:ffi|g7&t±7t/2 (rad) iTSiSB 

*tCi3ttS!tffi* "2" xaUTVi'S. 
[0 2 2 8] 03 2;ilriL03 4{C^L/fc«»J-e«, 

3e®H5!l«053i^*^3ffilc^^. ^LT, 0 3 

4 (e) {C^LfcJ:5{C. "0" « 2 f-y h<735^- 

"0 0" JC^*JtS-a-. 3iS "1" «2 fcf-;/ 
"0 1" iC^J^S-e-, "2" «2 bf«y 
"1 0" {C^*Jt:S-B-.5.C<t7!)^T#-5, dcDiotC. 03 

2;^ttiL0 3 4(C^Lfc«SJTfi. 0 2 9 7iViL0 3 1 tC 

ffiSl««{*:3 0 l<DI5S^^S*[6l±S-a:-5il<i:75t-e# 
[0 2 2 9] ei±lft?gU?tJ;^fC. *:|IJS©JgffiT«, 

0 i<Dmmmmtm3o sizmttti^x. m^ytt^mm^ 
myt i:i(D=Fmz j^^^mn - > tc J: o xmmfRmm 3 
0 3izmn^izm-r^o ^rz, mn<Dn±m\zit. n± 
mmmyt^mm?imm 303 izmmv. zti\z^-:>xm 
^15^® 3 0 3 ^K>^±^n^n±^tn^m^m^ii 

[0 2 3 0] SEoT, *ilJSW?gffilCj:n«. 1f«®S 
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[0 2 3 1] fie5fe®s^*ffiTtt, m±9ttn^ 
^^^^m-r^^^th^izn^m^m^hx^Lx b * 

■s. X^±t»«W S NJtT&^'S^fbt- -5 i l» ^ ;i .h^iTjCti. 

[0 2 3 2] :^mm<Dmm^ztn1■^^<7:)^&(omm, i^m 

[0 2 3 3] cm 5 OS^SSWJgSB] :^^m<Dm 5 

•t^mmzm-:^f^^T^<D^m^^mmiz^mLxmn^ 

mtJ.^'h(DX'&^. 
[0 2 3 4] m3 5tt*3lig©J^^tCi5tt^7fe'\-> H*5 

^ (C S f eSi <7) ^ T * -5 , 

[0 2 3 5] S3 5*iJ;Of|a3 6(C^LfcJ;5fC. if^SI 

m<Dmmiz%^ytmm^mn^^mt. mziz^Lfzfs 

1 <0^M<^Ptg»-'^S7t1f $SIES^fl^gM 1 0 (C*5tj-5 
Tt'N-y K4 043J;O:^»!lga8 4«f^*D0{c: ^'%-:/ K 
4 4 0*3J:C«Bl!i^e4 8 4«:ffl^TU-5, ^fz. :*:|^ 
JgOJ^SiTtt. S2gli«^4 0 1 tJt'Sy K 4 4 0 iWffl 

tt, ^2tz7F:Lftytmm^mm±^si oizmmxs> 

-5. 

[0 2 3 6] 7t'\>> h'4 4 014, mi<DnJl!,g54 4 1 t 
^2©pTi!igP4 4 2 t**LTI/iS. ^ 1 (OBliligp 4 4 
1(4, ^l)igg4 8 4fZj:oT. 2|£S^Sgro}gS8»C:i3tt-5 
f2©j«#:4 0 l©ii5'g:^r^i](C^f!l$n-5cfc^»C/j:oTl.i 
^2 0oJi!iB54 4 2f4. f2Mlj®«:4 0 1 ©TfiDfcE 
il3n*T7-Aai54 4 2 At. KSliK**: 4 0 1 <7)±{SiJ 
{CEB$tlS±7'-AeC4 4 2 Bi, i2gl«IEfr4 0 1<D 
^^BBcfc 0 t)^1-«i]CD©gTT7— AgC4 4 2 At±T- 
AgB4 4 2Bt^mi^-r^m^^4 4 2 CtSrWbTt^ 
5. TT-AS4 4 2 A<»:±7'-AS54 4 2 B<D#jt^ 
gS(4. g2»«E#:4 0 1 S:^^T^:^I6It- S(ftSJCiEg$n 
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[0 2 3 7] a«Sg|54 4 2 Cf4. ^-JP^TU >i7'4 4 
SS'rJMxT. f^l(D-SJW}m4 4 HZMLXfSWl'Sjmizm 

^^nxl^S. ]^iKg54 4 2C(-:tett-5T7-Aei54 4 
2 A*5 J;Z>'±7'-ASB4 4 2 B iiitK1ctm<D^mzii, 

mkn<Lm.m^m ©2o(Da-f;P444 d^sj om^i^ nx 

^l©oIf!ig54 4 lfc»4. S•n'f;^4 4 4$Si^ 

T^c^rsi-r-siagtc-tti-eti 2 445 a^ir 0 r^tt 

e>nTt,^^. Tt'N-y K4 4 0-Ct4. ;U4 4 4*5j;c; 
4 4 5 J; o T. ^ 1 CO oJSfjgB 4 4 1 (Cj^f LTH 2 
10 CDnIll!iS64 4 2$:lHl»$-ti--5C:t{Cj;-3T. T7-AgK 
4 4 2 A43J:D:±7— AgB4 4 2 B ©S5feSasgi5«fi:a 
^. IE^!SE*4 0 l®{5Sh^->i7fc«5^|6]tC^{t$ 
1^-5 d i dt-r?^ -5 cfc ^ tC 7i o T t i -5 . 
[0 2 3 8] 03 6Sr#figLT, ^2CDBl»g?4 

ittBJ-r-S. IBSS^^^m(4. a^a54 4 2CCDrtg|5lc 
^ItSTT— Aa54 4 2 Ai5j;lX±T— AgB4 4 2 B t 

\tRnm<Dmmzm^^ nrziamn^m u— tf 4 

1 l*5J:0^-y— 7j?ffli^^«:U— !f 4 1 2**LTliS. 

20 fe^s^7t!^js(4. Mfr, -y— 4 1 2 

«stgassnfc:3 u^— 5'u>X4 1 3. y-fi^P'f.y 
^^5^-4 1 4. mMm(D&n^m^^m^4 is,® 

3tfc:-AXyj y^'4 1 6, 'J U- U'>X^4 1 7 . 4 
^(DimSi^A 1 8^J;0:5^— 4 1 O^WLTI^iS. 
y< /7 D-Y ^7 S ^- 4 1 4 (4. R)f^(75jS«©^Sr5St 

SStL, -y- ^ffl¥««:^-if 4 1 2«)UiSt3t$aja$ 

30 {l^tb'-A;^^'; -;/^'4 1 6(4, 7tC0®Jt:;^|ti]fC 

Jic::i;T, Tt^SStL, Sfct4Sja$-t±Sil3tt*-A7.y 

[0 2 3 91 ^mn^t^^ma. str, TT-Ag54 4 

2 A05fesgg6(cEg^n, mmmi^4 0 i<DTm<^miz 

Mt^-t^M^\y>X4 2 0 C:W^*#)U'>X4 2 0 $r 
fESlj«ff4 0 l<Dmzmm.tL:^0\iZ^W}-t^7i7^a.:H 
-^'4 2 1 tSrWLTt^S. 5^—4 1914, 4^J-<7) 1 
j^g«4 1 8#J*^e.AWL^c^$:KWLTMtll'>X4 
2 0fC«<cfcptC;a:-pTl.i-5, ieg5M3fe7t^^JS(4, S 
40 JC. 'J U-U>XJS4 1 7#W^6{13fefcf-A;^>^'J -y^ 

^nfzyt^S:yfr^^^tii?§4 2 2$r«rbTl.^.5. 

[0 2 4 0] iimn^yt^?^\t. jgtc, is^M^fflii^ig 
!f4 1 1 J:ota«$n^7t©7t^s±^ri^i^«:^- 
-tf4 1 Hffl75^e)IB{ClB@SnfcnU>t-^U>X4 2 
3, 2^0)im&W.4 2 4, MTte-AXyj •y^'4 2 
5*3^^:5^-4 2 6 ^WbTlri^. {i7tfc:-A7;7''J 
•^^^4 2 5(4iS3ttf-AX>^'J-y:5'®i&*LTV»-5. 5 
7-4 2 6(4, iBJtlf-A;^yiJ •y^'4 2 Sfflld^^Att 
50 Lfc^tSrSWLT^^'f i/O'f yi75^-4 1 4e0R»t® 
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[0 24 1] jB^W*3t^^«. MfC, 2iJ-® 
4 2 4#JA^e.{S7tt:— AZyj •v:5'4 2 5(rAWLT, 

E®W*3t^^«tt. ief::> M^te-A:^7'U'y^'4 2 5 

t:— AXyj •>:5'4 2 7^A>^|lSlCiEa$nfc->-<' 
4 2 8. 2 1 j^fiS 4 2 9. SiaM<iD^li^r>!l7^ie 
iSS4 3 0. ilTtt*— AXyj y5'4 3 1. <JV—U> 

it^LTt^S. {l7tlf-AX7''J-:/^'4 3 IttiBJtf- 

[0 2 4 2] f5^S^7te^5S(i. Mf-. ±T-AgK4 4 
2 BCD5t®gPCSfi@$n. |g®iK#:4 0 l ©±fi(ICDBC 
jt*|SlTS3tJ#)W>X4 3 5 ClC0>tt!^U'>X4 3 5* 
SE®jK«s:4 0 1 ©®fCSie/j::^[Rl»C^Ii»-r«7i7 5^iX 
-5'4 3 6 tSr^LTV>-5. =5— 4 3 4tt. 4^i-(Dl 
&&ffi4 3 3fiiW^f.A#tLfe7t?&KI*LT^t#lU->X4 

tC, >JU—UyXm4 3 2fi!l75'>e{B7tt*-A7.:/'J •yrS' 
4 3 lfCA»tUT. ^©{BT^f-AXT^'J •yrS'MT-RSt 
Snfc^Sr^7fr-57t^a3S§4 3 ? SrWUT^^-S. 
[0 2 4 3] ;*:IC. 03 7S#BgLT, *Sli6£®J^JIfw 
i5tt'SI5^<«^4 0 1 <75lffiK(CC)t^TI5i§gT^. IS^Ji 

[0 2 4 4] ^mm{^4 0 l\t> Jl^U;*;— 3l«^— h^tC 
J:oTJgi5iKSnfcnS«®2ft(7)S?^Sfi4 0 2. 4 0 
4i:. c:n^©Sgq*«4 0 2. 4 0 4 ^r^^CDFalPJr 
PIT-SX'^— tJ-4 0 6 i:, S?gS«4 0 2. 404®rBl 
tCKlt^nfc1f«ffi&M4 0 3 i:. )gigS«4 0 4tC:fe 

tt-5itat2SS4 0 3 mKMm<Dmiz. mmm4 o 7 
^^vxmm-sntimmm^4 0 5 tsre^Tv^^. 
[0 24 5] mmtimm 4 0 3 ti, ^nif^y>( ^mm 

®ffi$*-r-g)3ffDi/7Att<effCj;oTJ^fi£$n5, 15^ 
tf4 1 Ui. 1ff«K^^4 0 3 5:«fiE 
r •5 * P 7 A«*4d^^S ^ *-r ^ S£S©3t €: tB W L . 
•y— J}^^^^£i©^^:^— tf 4 1 2«. 1t«35S@4 0 3S:«I 
fig-r -5 * o 7 A ^sf*^SS ^ &SfS^^® iSS 

-if 4 1 ICDffiWTtro&fit-y— xt?fflil^®ft:U'-if 4 1 
. 2 «5aiSt?t«)ffiS®»*--&*3-»t LTfi. 6 5 0 nmt 
7 8 0 nmCDjai?J--&t>-l+. 5 2 3 nmi: 6 5 0 nrnWa 
405nmt650 nm©ia*^t>-lir^*ife 
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•5. 

[0 246] T K UX • 1i— 5j^®«tCl3V»T, 7 h* 
1tlg«S:«TX>;J?7;t!-v hli. Sl^»ffi4 0 5 tCiitt 
-5S?^SS4 0 4fiilcoMfCJ^)^$nTl/i-5. Uis. 7* 

xHtt, si^ss4 0 5 \ziii,-yi>mm&m.4 o 

4fl'jW®«:fflV»TfT-5 JltfcT**. 
[0 2 4 7] ^mmi^4 0 1 fC*;ViT. SH^S«4 0 
2. «mMiM4 0 3. ®?g»«4 0 4i5j;C^gEa^4 
0 7©-&tKD3te^W?a:JP^5f<h. S§^Sffi4 0 5ro?t^M 

[0 2 4 8] mmmi^4 o its. sh^s«4 o st-is 

tt-5S?^»S4 0 4 ii\tKnm<Dm (0 3 7 tCiittST 

n, p^T^T&taiM^n-sstTSo, s?^s«4 0 2jc43 

tt'5't»«ISSig4 0 3 tttSJtffliJWM (0 3 7 {C*5tt-5 

[0 2 4 9] -Aiz, ^mm<Dmm\z^»^^^y \^4 4 
ocof^fflfcoi^T, +)-- 3fs^, it^gajiEgt^. mm<D^ 

-tf4 1 2«7t^£aiS*U> IBfiW*ffl^^#:^— If 4 1 1 
fi7t^tii#tL7iV^o +>•- Jj^ffli^^fl^U'— »f 4 1 2ttP{i 

3t©>tsrmw-r-5. do^^^^u— if4 1 2©mi*^ 

tt. nij^— ^'U'>X4 1 3tcJ:oT¥fT3t^tcSn, 

y-f i^D-fu/i^s^— 4 1 4(7)ss+®S:MjaL, ■atis 
ra7t^i9i§4 1 ssiiiaL, isTtf-Axyj •^^'4 1 

4i7saiau. 45J-© iisss4 1 ssajaLTR^B 

30 %<D%izfS.^o c:<7)7ttt, 55— 4 1 9{Cj;-:3TS:*t$ 
nT*f!^U'>X4 2 OtCAWL, C:CC)?S#)U>X4 2 0 
ICjCoT^^tSnX, S^*te4 0 5l;*tt-5SI^*ffi 
4 0 4fi!l©®±-cafe/hS<t7a:-5J:5»ciR^b;S:*ie>re 
^!«^4 0 1 

[0 2 5 0] jfc*#lU>X4 2 0 J;0BE&j»ft:4 0 1 ICgg 
l*$nit5t*<SiqSS4 0 5Jr:feVtSSI«*«4 0 4#J 
©®T5*tLT^i;-5M07tli. ^t!^U>X4 2 0 Sr® 
jgLT^ffTt^tT^O, 5 5-4 1 g-CRW^n. 45J- 
<DljS:^ffi4 1 8$riliaUTSil7t<07t<i:;S:^. C©^ 
40 UL — U>X3R4 1 7$ajaL. ffl3tlf-AX:J^'J 

•y^'4 1 ewis^e-AXT^'j ^^ffiTStt^nx. ^ 

:g^{iSig4 2 2ICAjtr-5o C<D7t«ltllS§4 2 2©ai:^fC 

:i&teicJ:oT, nmi'yX4 2Q\z-o\^X(ny*-i37. 
x5— «^*^^#^)n5. -euT. c©7:t— ;^xx5— 

X4 2 OOD^STi^iaS^snX, n'hU>X4 2 0\Z-Z>\,^ 
T<73 7 * — * X U— 5P A^ff fens . 
[0 2 5 1] i^c. *fifeU>X4 2 0 J;DI2#lli<!^4 0 
50 HcBSM^rn, fEg^(^4 0 1 S:ajaL.fc3fefi. **!g5U 
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>X4 3 SSai^LTVff^mifiO. 5 7-4 3 4T 
RW^n. 4^i-©liSS«4 3 3$aiaLTS{B7t03t 
iiti.^, :L<D^\t.. U U-U'>XI^4 3 2 ^raiSb. M 
7ttf-A7«yj -^^4 3 l®il7tf-A;^:/'J-y5'MT 
R#t$nT. 7t«fettS8§4 3 7fCAS*fS. CKD^t^ttSig 
4 3 7WtitJ*fC*tJliT, «»J>ttf01 ISffltiTtai^L 

/5:::5ffiti^filw:^ffitcJ;oT, »tiu>X4 3 5 tcot^ 

zir—t>7.X.'y—m^\Z^-:3\,^XTi7^:i.X.— ^ 4 3 6 JC 
J:oT^ct<^l'>X4 3 5©fi:fg*<PfiE$nT, *f!KlU> 10 
X4 3 5 fCOL^TOT^:*-— 7l^7iiff*Dn^. 
CO 2 5 2] ^fc. :>t^aiS§4 2 2. 4 3 7<Di>;i<t 

yx^-«#Ai#e.n5. jEt. 7t^aig§4 2 2, 4 3 

[0 2 5 3] mmL<r>^m.n<r>v^m\z-D\,'^xwimt 

ffiWL, -y— tf4 1 2«^Srtfl»tL;^C 20 

^SicaiS+TtOT'Sffl^r 2 M^Tttt 3 ■Z)K±roM(7)4'*^ 6 
«31£S:^jSKr-5. ^tz. •fi:ffl^ra3t^lBS4 1 5 tt, 3r 
2 M S 7t « 3 O iiCD fit CD MJ^T -S <t tc: cfc o 
■5. 

[0 2 5 4] n>hD — 59 0«. m^<75^fttCSe-pT 30 

a*?$nfc2Eifii/'«^->®'it««:fi:ffi^ra>tt^iaig4 1 
s[z^^. fi:ffiSiyi3t^iii§§4 1 5tt, 3>hp-79 

^n,<Df&.i^^-Si.mm\zm.m-r^. ^m.n±m^mi;i^i^^ 
■tf 4 1 1 <omm^<o^ij\t, /^)V7.m\z^mmoinimi] 

*f#lU>X4 2 0, 4 3 5<DtBM7tA^T KU;?. • +)■— 

®«i^^«®i®*aii-r^wrBitt. 7;*-- ;*7x-y— 

[0 2 5 5] tf4 1 IfiPi^^i 

fcS<S7^ro7tSrtti#fr^. CCOil^©{*U-if 4 1 1 ODtB 
l^^fi. 2^j-<7)l&S«4 2 4$ajaLT. Pil7tfi£5i- 
<i:Sfi|Jtfie»<i:*-&trJt<t/i-S. a^J-O) 1 ftS«4 2 4 
75^€.roP<s>iefig^J-0>tfi. d^h'— AX^'J -^^4 2 5 
«)<l7tt*— •;/^'ffi$rSiab. 5 5-4 2 6 TS 
l*^n. y-ri'a-f •;/i^5 5-4 1 4<7)Slt®TSW$ 

n-5. c:cD3t«. •&ffl^ra3t^raii4 i s^aauTge 
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U'-U>X^4 1 7€raiiiL. 4 ^i-<Z) 1 jg^Sffi 4 1 8 
-4 19 (C<=koTSW^FnTM*^U'>X4 2 0 (CAW 

c:©^ti^U'>X4 2 0 tcj;oT«7t^nT. mms 

tS4 0 5 lc43tt^S?^Sfi4 0 4{|iJ©®±Tgfc/iNg<h 
^CSJ:-5t'iR«L;a:*«e.33fii«E«:4 0 1 ICRgSt$n-5. 

[0 2 5 6] 2^<Dim&iS.4 2 4f)^<b(DSmift 

J«iJ-©3t«. lB^tf-AX:/U s/:S'4 2 5WlS^te-A 
X:f<Jy^mX'Km^n. W\Z^yt\d-AX-:fUy^4 
2 7COM3^t*-AX:?'U y:5'ffiTS#t$n. -^r-y:?'^ 

2 8S:aiaL. 2^J-© 1 i^S«4 2 9 SraiSLT. PiS 

%<D%t.ti.^, :L<Dmt.. •affl^ra>fe!Eias4 3 oi£a 

ji^LT. W^STtii/^cS. c:©1t«7\iti, <H7tt'-AX^ 
'J •yr5'4 3 l©{l7tt:-A;^X'J ■^/^'SSSjaU, U U 
-U'>X«4 3 2S:ajaL. 4 5i-©lftgtE4 3 3*a 

jSUTniBTtw^t^-s. c:®is«7t«. 55—434 

trJ;oTSW$tlT*f#lU'>X4 3 5 {CAI^L, ;i<D*f 
tlU'>X4 3 5{CJ:oT*7t$nT> ®?g»ffi4 0 5{C 
43tt«.S?q««4 0 4fflij05SJLTSfe/hgt7Jc^)J:-5tc 

iR«L.7^£*?^,fe»«5<!^4 0 ifc^jt^n^So ^LT, m 
t^mmA 0 3 s:aii-r-5. 

[0 2 5 7] ^c43. *SI2fi®J^^T«. K^S^ffl^l^S 

tf 4 1 l*'.6*f!^U>X4 2 0 (wS-53^S§<D7tgS 

mmn^m'=¥mw\^-^ 4 1 i*^e*f!feiU'>X4 

3 5(CM57tSS07tESS«^U<7S:oTI.>S. 

CO 2 5 8] mmMs.mm4 0 3rtfrtt. itST^tKSfcffl 

— tf4 1 1 wai»t^(Dai;»7*tf5gffl<Dig5aj:^HC;'j:ofc:i: 
CO 2 5 9] ;*:fc. 1t$B©^^^©f^fflt^v»TSi9g-r 

fSfilS^ffli^^j*^— tf4 1 IJiJtS: 

aiitL. -y— Jt?ffli|£3iflc^— tf4 1 2tt3t*ai*fL/j: 

S±P?f»Ctt. ->-V>5'4 2 8{4ig»f*^!8<»:$tl, 
T. &®^S»C{15St7tWfi[ffi$2ffl*fc«3oeA±<7)M 

■5i8?qS«4 0 4m<r>m±xmh'l^mi:fJ:^^o\ZtRM 

Lf3.*^^^^mi^ 4 0 nc^stsn*. -c-lt. n^m 
$Btagi&4 0 3saja-r^. 

[0 2 6 0] «fSgg2glg4 0 3-C«, W^ffl #fig JtJ&tM 
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SB^S«4 0 5 lC*3tt-5S?^S«4 0 4fiiJ(^®±-C 
»fc/h€l<i:Aj:o/t^. mWLVts.fi^'i. IfigkiKft: 4 0 1 <fc 
Otblt^n. *t!^U>X4 2 0 S:®iSL.T¥fTJt^i:;4 
0, 1 4^J-® lftftS4 1 8* 

ajaLTS<l7fe07t<i:7i-5. 'J U— 1/> 

X^4 1 7 SraiSL, ilTtf-AXyiJ •y5'4 1 6 ©ii 
^f-A7.:^'J-y^ffiTEStStlT. 7t«^lt3gg4 2 2 »r 

[0 2 6 1] fefl^«E#:4 0 1 tCHgW^nfcS^M 

#B87t<?5-B5«. S?^»«4 0 5tC43tt^3W*S4 0 
4fiiJWB±-lfSW$n, ?6f8cU;a:*<&. 33aJSE{*4 0 1 
J:OaiS*Sn. *t!»U>7:4 2 0*ffijaLT¥ff5t*<i: 
5 5-4 1 9TS:#t$n. 4^J-C0 1 aESS4 1 8 

>X»4 17*jiaU. ii3te-AXyjy^4 1 6<7) 

[0 2 6 2] n±ytii. mmmm^o 5iz^ 20 

tt-5Sll*ffi4 0 4M®®±TRStSnfcS^ffl#H8Jt 

3t^aiii4 2 2{cJ:oT§:7t;^n'5. -&fiE7lfc«. 12^^ 
fi£oT, 3tiB^tBS4 2 2tCJ:^T^jK3tO^S®2 

•So 

[0 2 6 3] fs.ii. :^mm<Dmm\zii\-i^mn<D%zm.ii 

[0 2 6 4] *^SS<^)JgliT'{4. Ti'5"iX-5'4 2 30 

1. 4 3 6tcj:^T, tzm^^^o i<Dm\zmm.is.:h^ 

IC.^^U>X42 0. 4 3 Sro-facaiSr^fli^-tJ-SIli: 

S4 8 4(rJ:oT. Tt's-y K4 4 0±:{^?:IE^^i*:4 0 
l(D*S:&|p)tc^i!;S-ti-5c:.Ji(cj:0, fBit«Efl^40i 
(Dipg:*iS]fc, ^f!KiU'>X4 2 0, 4 3 sroiss^s-fk 

fc. *^JgO}g^-C«, ZI-1';U4 4 4:feia^54 4 5 40 
tCJ:oT. ^l©pIl!!gB4 4 UC?*LTll2CDnTffijg5 4 
4 2 «:[HlHl$-e--5c:t{CJ:-3T. tStS h 5 >y fcHi -5 
[Site, ^i^U>X4 2 0. 4 3 5(©{a:«Sr^{t:S-&-5c: 

»c. 016 (b) \Z7ri\^Tz^oUmWimS.^'=i^ }\^4 A 
A\zm^\^X. 016 (a) {c^LfcJ:^tC?*iKlU>X 
4 2 0, 4 3 5<Z)fi:aS:^{t:S-B-TfcJ;liL. WTfC^ 
Tct^lC. «bOfaffiJit:^ffi-Cj*!K)U>X4 2 0. 4 3 5 50 
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[0 2 6 51 dCT, 03 8?£#SSbT, J:DSM;5::^ 
m-cn^\y>X4:2 Q. 4 3 5CDfi:«Sr^'fb$-&-5:&ft 
tCOI/iTitt?«-r-5. 03 8tt. 5ct#lU>X4 2 0. 4 3 
5<3Dta:g©^{fci, 3--f ;W4 4 4{Cjtfr-5^i!;«BE(0^ 

<boD— CT?£^t*. 03 8ic;fet^iT> {&) \tn^vyX 

4 2 0, 4 3 5CDfi:fiW^{b^^b. (b) «^l)jmJE 
<Da{ti<£r5^UTli-5. 03 8 (a) IC* 

bfci^fC. nmvyXA2Q, 4 3 5rotia«r, +3i: 

n^i'yXA 2 0 . 4 3 5 cDfigw^iiiasA^. le 
b<;4-5Wra*is«e»ifyjTi tL. fl&©«sw$:^^-v5^ 

[0 2 6 6] 03 8 (a) fC^Ufc:J;^(C**!^U'>X4 
2 0. 4 3 5<3!5fi[®^a{bS-lt^Jl-&lC«. 03 8 
(b) fC*UfcJ:5»C. jES«!K»;^{br-5ffitt«BES: 

14, mmnm(D&.^^umt-^:it\z^-:>x. 

X4 2 0 , 4 3 5 <D&M^iifie$-a:-5>««f5S«I«Sra 

[0 2 6 7] ;fS:43. 0 3 8 fC^bfc^-S^ifiSffi^S^dffll* 
mii^j:ViUm4Ol51fS©0|gtr:fe^»TfcMfflT-5 

[0 2 6 8] **Jfi©J^^trt3tt-5-¥-©ftS©«l^. f^ffl 

[0 2 6 9] t^^. *%^t4, ilH^HSScDJ^IilCiS^ 

fiif ^ t> © t) 3l ffl T ^ C t -C # ^ o 
[0 2 7 0] Sfc. ±IESIIfig»J^liTtt. le^JK^JC 

:iiy^^x\f.-jV\z^r>-z^m\^-cii<^o\z\^fziA. ^ 

X«^lf$:fB^-r-2>J;5tCLTfc<fcl.i. Z.<D^'^\Z\t.. 
[0 2 7 1] 

[%?^0^^1 e;±lffiHjLfc<fc^{c, ii:*«l;^J:tib7 
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(Diz+^rmmtuf. mn^E^mmmzmm^^ti^v^^m 

[0 2 7 2] i«*S4 8e«©3t««SESigfitJ: 

[0 2 7 3] Sfc. »*«5i5«©7fe«$SE@ggJCj: 

CO 2 7 4] l»*^6te«W7fetfaiBSS«lCJ; 

^^^<Dm0Sc.t:mm\z-r^ c i*t-tf # s t 

CO 2 7 5] ^^c. if*^7te^CD7tett^fe^gM(Cj: 

[ia 3 ] *»WtDS 1 (©||JS©Jg|SfC:fett-53^'\-> h*W 
©MS S:^1-iJi?^0T» S. 

m5] ^^m(Dmi<Dmm<Dmmiz^if^mm<Dn± 

[0 6] *^BJWB 1 ®S^ig©JgS8tc*3lt-5lf ^ws^ 

mi] :^^mo:>mio:>mm(DmmAzii\,^x&nnmt 

[0 8] :^^m(r>mi<r>^m<Di&m\z^\,^x{<Ltsn^^t 
^my3^^zj:^^m$im^ffoiS'Biiz^if^mn<Dn± 
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[0 9] ^%m(Dm 1 (Dm^<Dmmiziii^x^mnmt 
(Dmm^m\^<m.m-t^rzi!b0&mmx'^^o 

[010] *%B^©^ 1 ©j|lfg(DJ^Ii{Ci5tt-57t'\>;/ K 
[011] ^fgigwmicDllifiojg^fciJits 7 

[012] ^%mo:)W. 1 oilM<Z)j^SStc*3it-5 h 7 -y ^ 

[013] :$i^m<Dmi<Dmm(Dmmtzisif^h^-:/^ 

[014] 1 W^i£©JgMtc*!tt-5lf #©12 

[0151 *|gW©^ 1 ©35iS©JgS8fcisit««a3tt43 

So 

20 [01 6] *^?g©mi©IIJSOJg^fZt5ltS^*!^U> 

■5. 

[017] :$^mm<Dm i <D^m<Dmmiz:^^^xmm^ii 
miz-^t)i±^:^m^mm-ri>tzsb<Dm.mmx'^^. 

[018] *^B^®lll©|ISS©JgHlfC*3tJ-5t!-v.h© 

©^ft;©:R*fi»J5:^-ri5i§g0T* -5. 
[019] ^%m<Dm 1 ©|giS®Jg^»C*5lt-5 tf y h© 
30 ^PBl*5J:0:e«;/ hH©B#ra©^ft:®^«:«»J*^ri5il^0 

[02 0] ^mm<D'm2<Dmm<DBm\z%^%mmim 

■5. 

[02 1] :i^nm<D'm3<Dnm(Dmm\z%^9t'mm.timi. 

[02 2] *%iq©^3©3l*E©Jg®tCi3tj--5?t11iai3 

40 [023] 4:ieQ^©m 3 <o'mm<r>mm\z%i>^mm.fs.m 

H^0-C*-5. 

[024] 2(s:fg§q©m 3 <D^t&<Di&m\z%^^'snts.m 

S4SS©#}jEKS:^-r:/a y 5'0-p»«. 

[02 5] *f6?g©m3©3IIS©JgfillCi3lt-51*— 
©fe©^^3t^ J^©S8K©t^Si *3^TiJiig0-CS -5 = 

[02 6] *%ig©^3©|ISg©J&ggtCfett-5IB^S#© 
K®S*^^^©gg5©«itS|i£^-rBi^0-C*-5. 

[02 7] *^?^©^3©^JS©JgSltci3tt-SSfe^© 
50 I2gWi3t*3K©SgP©tft^Sr^-riJiW0-efe-5. 
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[03 2] *fg?^CD^4<D3l2i£®J^li{C*5tiT7t«3fi:ffi 
[03 3] *^BJ(Dm4©lliS®JgSilC*3(/iT^CD&ffi 
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10 



20 



[03 4] *fEI«®^4©||J60JgagfC«S*^1tSI5ii 

n±^S:\ziif^->ryt(D^mf)^^m^izmm^nrzn^m 

[03 5] *f!?^0|g5ro3IJ6®J^igtC*5lt«3t's-y K 

[03 6] *%H^CDm5CO*iSCO}gSgtCl3tj-^)^'\u/ K 
(D;Kfi£S:^-r»f®0T* 
[03 7] *5!WWB5©^Jg©Jg8ilC*5tj-«>KI^««: 

(D PfiE $:5^-r »f ® 0 T 1. , 
[03 8] :^mm(D^5(Dm:M<DMmiZiiif^n^\^> 

0-c*^. 
[??^®i5i?^] 

I/-- tf, 4 4"-tiffi^ram^iss. 4 s-Tt^mg. 4 

7 --3 'Jp^— ;S'^>X. 4 8 ":/UXA;rDy^. 4 8 
a- (B^ttf— AX:rU •y^'®, 4 9 -45)-^ 1 
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